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WARRANTY 



All Tektronix instruments are warranted against 
defective materials and workmanship for orw year. 



Any questions with respect to the warranty, 
mentioited above, should be taken up with your 
Tektronix Field Engineer or representative. 

All requests for repairs and replaoement parts 
should be directed to the Tektronix Field Office or 
representative in your area. This procedure will aeaura 
you the fastest possible service. Please include the 
imtniment Type (or Part Number) and Serial or 
Model Number with ail requests for parts or service. 
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SECTION 1 
SPECIFICATION 



7A15A/7A15AN 



Introduction 

The 7A15A/7A15AN Amplifier plug in unit is a wide 
band amplifier designed for use with Tektronix 7000-Series 
oscilloscopes. The 7A15A and 7A15AN are electrically 
identical except that encoding capabilities and an 
"IDENTIFY" function are provided in the 7A15A. The 



7A15A/7A15AN can be operated in any plug-in compart- 
ment of 7000-Series oscilloscopes. 

The following electrical characteristics are valid over the 
stated environmental range for instruments calibrated at an 
ambient temperature of +20‘'C to -t-30'C, and after a five 
minute warmup unless otherwise noted. 



TABLE 1-1 
ELECTRICAL 



Characteristic 


Performance Requirement 


Supplemental Information 


Deflection Factor 
Calibrated Range 


5 mV/Div to 10 V/Oiv. 1 1 steps in a 1-2-5 
sequence 




Deflection Factor Accuracy 


Within 2% of indicated deflection factor 
widi GAIN adjusted at 10 mV/Div 




Uncalibrated (VARIABLE) 


Continuously variable between calibrated 
steps; extends deflection factor to at least 
25 V/Div 




X10GAIN 


Increases amplifier gain by a factor of 10 
within 10%, decreasing deflection factor 
to 500 pV/Div 




Frequency Response 

Upper Bandwidth Frequency 
(at -3 dB) 

XI (System Dependent) 


. 1 




With 7900-series 
80 MHz 


With 7700-series 
75 MHz 


With 7600-series 
60 MHz 


With 7400-series 
50 MHz 


X10 


10MHz 




Low-Frequency Response 


10 Hz or less without probe 




(Lower —3 dB point) 

AC (Capacitive) coupled 


1 Hz or less with probe 
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TABLE 1-1 (cont) 



Characteristic 


Performance Requirement 


1 

Supplemental Information 


Maximum Input Voltage 






DC Coupled 




250 V (DC + Peak AC); AC component 
500 V P-P maximum, 1 kHz or less 


AC Coupled 




500 V (DC * Peak AC); AC component 
500 V P-P maximum, 1 kHz or less 


Input R and C 






Resistance 


1 Mm 2% 




Capacitance 


Approximately 20.0 pf 




RC Tolerance 




Within t1% between all deflection 
factors. 


Overdrive Recovery Time 




0.1 ms or less to recover to within one 
division after removal of overdrive signal 
of up to +75 divisions to —75 divisions 
regardless of overdrive signal duration 



TABLE 1-2 

ENVIRONMENTAL CHARACTERISTICS 
Refer to the specifications for the associated oscilloscope 



TABLE 1-3 
PHYSICAL 



Size 


Fits all 7000-series plug-in compartments 


Weight i 


1 pound 13 ounces (0.82 kilogram) 
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SECTION 2 

OPERATING INSTRUCTIONS 



General 

To effectively use the 7A15A/7A15AN, the operation 
and capabilities of the instrument must be known. This 
section describes front-panel control functions, general 
information on signal input connections, and other subiects 
that pertain to various measurement applications. 

Installation 

The 7A15A/7A15AN is calibrated artd ready for use as 
received. It can be installed in any compartment of Tek- 
tronix 7000-Series Oscilloscopes, but is intended for use 
primarily in vertical plug-in compartments. To install, align 
the upper and tower rails of the 7A15A/7A15AN with the 
oscilloscope tracks and insert the plug-in. The front panel 
will be flush with the front of the oscilloscope when the 
7A15A/7A15AN is fully inserted, and the latch at the 
bottom-left corner will be in place against the front panel. 

To remove the 7A15A/7A15AN, pull on the latch 
(which is inscribed with the unit identification '7A15A" or 
''7A15AN") and the 7A15A7A15AN will unlatch. 
Continue pulling on the latch to slide the 7A15A/7A1 SAN 
out of the oscilloscc^e. 

FRONT PANEL CONTROLS 
AND CONNECTORS 

VOLTS/DIV Selects calibrated deflection factors 

from 5 mV/Div to 10 V/Div; 11 
steps in a 1-2-5 sequence. 

VARIABLE Provides continuously variable un- 

calibrated settings between 
calibrated steps. Extends the deflec- 
tion factor range to 25 volts/ 
division or more. 

GAIN Adjustment Screwdriver adjustment permits 

calibration of deflection factor. 



INVERT; A positive-going signal at 
the Input connector deflects the 
CRT display downward. 



MAG Provides means of decreasing the 

deflection factor. 

XI: Deflection factor is that 
selected by VOLTS/OIV and 
VARIABLE controls. 

X10 REDUCED BANDWIDTH: 
Deflection factor is one-tenth of 
the value selected by the VOLTS/ 
DIV and VARIABLE controls. 



Input Connector Provides signal connection to the 
amplifier. 



AC-GND-DC Selects signal input coupling mode. 

AC: The AC component of the 
signal is coupled to the amplifier 
input, while the DC component is 
blocked. 

DC; Both AC and DC components 
of the signal are coupled to the 
amplifier input. 

GND: Grounds the amplifier input 
while maintaining the same load for 
the input signal. Provides a charge 
path for the AC coupling capacitor 
to pre-charge the input circuit 
before switching the input to AC. 



n^i o -j ^ . 1 . POSITION Conttols positioo of the uace. 

POLARITY Provides means of inverting the 

display. 

IDENTIFY Deflects trace about 0.3 division for 

(7A15A Only) trace identification. In instruments 

with readout, also replaces readout 
with the word "IDENTIFY". 



-•-UP; A positive-going signal at the 
Input connector deflects the CRT 
display upward. 



2-1 




Operating Instructions— 7A15A/7A15AN 



BASIC OPERATION 

General. This procedure demonsirates the use of the 
connectors and controls of the 7A15A/7A15AN, while at 
the same time providing a means of checking the basic 
operation of the instrument. 

Preliminary Setup. Install the 7A15A/7A15AN into any 
7000 series oscilloscope vertical compartment and set the 
oscilloscope VERTICAL MODE and TRIGGER SOURCE 
to the proper settings. 

Install a 7-series time-base unit into a horizontal 
compartment and set the oscilloscope HORIZONTAL 
MODE to the proper setting. Set the time-base unit to a 
sweep rate of one-miltisecond per division and set the 
triggering mode to AUTO. 

Procedure 

1. Set the 7A15A/7A15AN AC-GND-DC switch to 
GND and position the trace to the center of the graticule. 

2. Set the VOLTS/OIV switch to 10 mV and apply a 40 
mV 1 kHz square-wave signal from the oscilloscope CALI- 
BRATOR to the 7A15A/7A15AN INPUT connector. Set 
the AC-GND-DC switch to DC and check for a four-division 
display. 

3. Set POLARITY switch to INVERT and check that 
the displayed signal is inverted as compared to its appear- 
ance in step 2. 



4. Set the AC-GNO-DC switch to AC and check that the 
trace is centered on the CRT graticule. 

5. Set the oscilloscope CALIBRATOR to 4 mV and the 
7A15A/7A15AN MAG switch to X10. Check for a four- 
division display. 

6. (7A15A Only) Press the 7A15A IDENTIFY button, 
check that the display moves upward approximately 0.3 
division and the readout (if so equipped) reads 
"IDENTIFY". 

GENERAL OPERATING INFORMATION 
Signal Connections 

In general, probes offer the most convenient means of 
connecting a signal to the input of the 7A15A/7A1SAN. A 
lOX attenuator probe offers a high impedance and allows 



the circuit under test to perform very close to normal 
operating conditions. 

The Tektronix P6053 probe is equipped with a readout 
coding ring which connects to a circuit in the amplifier 
unit. This automatically corrects the readout displayed on 
the CRT to the actual deflection factor at the tip of the 
probe. This probe is recommended for use with The 7A15A 
and an oscilloscope equipped with readout. The Tektronix 
P60&4 probe is electrically identical to the P6053 but is 
intended for use with systems not equipped with readout. 
For more information refer to the Tektronix Inc. catalog. 



Vertical Gain Check and Adjustment 

To check the gain of the 7A15A/7A15AN, set the 
VOLTS/DIV switch to 10 mV and connect a 40 mV, 1 kHz 
signal from the oscilloscope calibrator to the Input connec- 
tor. The vertical deflection should be exactly four divisions. 
If not, adjust the front panel GAIN for exactly four divi- 
sions. 



Input Coupling 

The AC-GND-DC switch allows a choice of input coup- 
ling methods. The type of display desired and the applied 
signal will determine the coupling to use. 

The DC coupling position can be used for most applica- 
tions. For AC signals with frequencies below about 30 Hz 
(10 Hz with a 10X probe), and square waves whose low- 
frequency components are important to the display, it is 
necessary to use DC coupling to obtain a satisfactory 
presentation. 

In the AC coupling position the DC component of the 
signal is blocked by a capacitor in the input circuit. The AC 
coupling position provides the best display of signals with a 
DC component much larger than the AC component. The 
pre-charge feature should be used when there is a possibility 
of having a residual charge on the input capacitor of the 
opposite polarity to the intended input, and when the 
algebraic sum of the combination of charges may be greater 
than the maximum input limitations of the amplifier. To 
use this feature, first set the coupling switch to GND. then 
connect the probe to the circuit and wait about two 
seconds for the coupling capacitor to charge, set the 
coupling switch to AC. 

The GND position provides a ground reference at the 
input of the amplifier without externally grounding the 
Input connectors. However, the signal connected to the 
input is not grounded, and the same DC load Is presented 
to the signal source. 
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VOLTS/DIV, VARIABLE and MAG Controls 

The amount of deflection produced by a signal is deter- 
mined by the signal amplitude, the attenuation factor of 
the probe, the setting of the VOLTS/DIV switch, the 
setting of the VARIABLE Control, and the setting of the 
MAG switch. Calibrated deflection factors represented by 
the setting of the VOLTS/DIV switch apply only when the 
VARIABLE control is in the CAL position (fully clock- 
wise) and when the MAG switch is set to XI. 

The VARIABLE control provides variable uncalibrated 
settings between the calibrated steps of the VOLTS/OIV 
switch. With the VARIABLE control set fully counter- 
clockwise and the VOLTS/DIV switch set to 5 volts/div, 
the uncalibraied deflection factor Is extended to at least 2.5 
times the attenuator setting. By applyirsg a calibrated 
voltage source to the Input connector, any specific deflec- 
tion factor can be set within the range of the VARIABLE 
control. 

The MAG switch increases the VOLTS/DIV switch 
sensitivity by a factor of 10 when in the X10 position. 
Thus, with the MAG switch set to X10 and the VOLTS/ 
DIV switch set to 5 mV/div, the deflection factor is 
extertded to 500 pV/div. The MAG switch also effects a 
circuit in the 7A15A which corrects the readout. With the 
MAG switch set to X10. the bandwidth of the amplifier is 
reduced. Refer to specifications in Section 1. 

Polarity Switch 

The POLARITY switch provides a means of inverting 
the displayed signal. With the POLARITY set to +UP, a 
positive-going signal at the INPUT produces an upward 
deflection of the CRT display. With the POLARITY set to 
INVERT, a positive-going signal will produce a downward 
deflection of the CRT display. 

Trace Identification (7A15A only) 

When the IDENTIFY button is pressed, the trace is 
deflected upward about 0.3 division to identify the 7A15A 
trace. This feature is particularly useful when multiple 
traces are displayed on the CRT. In mainframes with read- 
out, it also replaces the deflection factor readout with the 
word "IDENTIFY". 

When using a 100X readout coded probe such as a P6009 
(Tektronix Part No. 010-0264-01), the 7A15A encoding of 
CRT readout is incorrect for a number of VOLTS/DIV 
settings. These incorrect readings occur with the MAG 
switch in the IX gain position as follows: Actual: 50mV, 
10V. 20V and IS. should read: 500mV. lOOV. 200V and 
1kV. If a 100X probe is to be used with the 7A15A at 
these sensitivities, in a CRT readout mainframe, it might be 
preferable to defeat the probe coding and multiply the 
plug-in VOLTS/DIV by a factor of 100 as in non-coded 
operation. Possible means for achieving this is; use a P6009 
Tektronix Part No. 0100170-00 (no readout connector), 
defeat the probe coding connection in the 7A1SA by dis- 
connecting R48, defeat the CRT readout entirely for the 
7A15A by unsoldering the A37 and B37 cable connections 
between the readout EC tx>ard and the mainframe EC 
board. 



APPLICATIONS 

General 

The following information describes the procedures and 
techniques for making measurements with a 7A15A/ 
7A15AN and the associated Tektronix oscilloscope and 
time-base. These applications are not described in detail, 
since each application must be adapted to the requirements 
of the individual measurements. This instrument can also be 
used for many applications which are not described in this 
manual. Contact your local Tektronix Field Office or 
representative for assistance in making specific measure- 
ments with this instrument. 

Peak-to-Peak Voltage Measurements (AC) 

To make peak-to-peak voltage measurements, use the 
following procedure: 

1 . Apply the signal to the Input connector. 

2. Set the Coupling switch to AC. 

NOTE 

For low-frequetKy signals below about 30 hertz, use 

the DC position to prevent attenuation of the signal. 

3. Set the VOLTS/OIV switch to display about five 
vertical divisions of the waveform, 

4. Set the time-base Triggering controls for a stable 
display. Set the Time Base to a sweep rate which displays 
several cycles of the waveform. 

5. Turn the 7A15A/7A15AN POSITION control so the 
lower portion of the waveform coirtcides with one of the 
graticule lines below the center horizontal line, artd the top 
of the waveform is within the viewing area. With the time 
base Position control, move the display so one of the upper 
peaks lies near the center vertical line (see Fig. 2-1). 

6. Measure the divisions of vertical deflection peak to 
peak. Check that the VARIABLE control is in the CAL 
position. 

NOTE 

This technique can also be used to make measure- 
ments between two points on the waveform, rather 

than peak to peak. 

7. Multiply the distance measured in step 7 by the 
VOLTS/DIV switch setting. Include the attenuation factor 
of the probe if used. 

EXAMPLE; Assume that the peak to peak vertical 
deflection is 4.5 divisions using a 10X attenuator probe, 
and the VOLTS/DIV switch is set to 1 V. 
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Pig, 2-1. Measuring iha Paak-to-Pvak voltage of a waveform. 



Volts 



vertical 
deflection X 
(divisions) 



VOLTS/D IV 
setting 



X 



probe 

attenuator 

factor 



Substituting the given values: 



Volts Peak to Peak = 4.5 X 1 X 10 
The peak-to-peak voltage is 45 volts. 



NOTE 

To measure a voltage level w/tf» respect to another 
voltage rather than ground, make the following 
changes to Step 3. Set the coupling switch to DC and 
apply the reference voltage to the Input connector. 
Then position the trace to the reference line and 
disconnect the refererKe voltage. 



4. Set the Coupling switch to DC. The ground reference 
tine can be checked at any time by switching to the GND 
position. 



5. Set the time-base Triggering controls for a stable 
display. Set the Time Base sweep rate for an optimum 
display of the waveform. 



6. Measure the distance in divisions between the 
reference line and the point on the waveform at which the 
DC level is to be measured. For example, in Fig. 2 2 the 
measurement is between the reference line and point A. 



7. Establish the polarity of the waveform. With the 
+UP/INV switch in the +UP position, any point above the 
reference line is positive. 



8. Multiply the distance measured in step 7 by the 
VOLTS/DIV switch setting. Include the attenuation factor 
of the probe, if used. 



If you are using a 7A15A with a coded probe and an 
oscilloscope equipped with readout, simply multiply the 
distance measured in step 7 by the deflection factor 
displayed on the CRT. 



EXAMPLE; Assume the vertical distance measured is 
4.6 divisions (see Fig. 2-2) and the waveform is above the 
reference iine using a 10X probe with a VOLTS/DIV 
switch setting of 0.5 V. 



Instantaneous Voltage Measurements (DC) 

To measure the DC level at a given point on a waveform, 
proceed as follows: 

1 . Connect the signal to the Input connector. 

2. Set the VOLTS/DIV switch to display about five divi- 
sions. 



Using the formula: 

Instan- vertical VOLTS/ probe 

taneous - distance X polarity X DIV X attenuation 
Voltage (divisions) setting factor 

Substitutiitg the given values; 



3. Set the Coupling switch to GND and position the 
trace to the bottom graticule line or other reference line. If 
the voltage is negative with respect to ground, position the 
trace to the top graticule line. Do not move the POSITION 
control after this reference line has been established. 



Instantaneous Voltage = 4,6 X 1 X 0.5 V X 1 0 
The instantaneous voltage is 23 volts. 
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Fig, 2-2 Measuring instantaneous voltage with respect to some 
reference. 



not known, it can be measured before the VARIABLE 
control is set in step 2. 



4. Divide the amplitude of the reference signal (volts) 
by the product of the vertical deflection (divisions) estab- 
lished in step 2 and the setting of the VOLTS/OIV switch. 

This is the vertical conversion factor. 



Vertical 

Conversion 

Factor 



reference signal amplitude (volts) 
vertical deflection ^ VOLTS/DIV 
(divisions) setting 



5. To measure the amplitude of an unknown signal, 
disconnect the reference signal and connect the unknown 
signal to the Input connector. Set the VOLTS/DIV switch 
to a setting that provides sufficient vertical deflection to 
make an accurate measurement. Do not readjust the 
VARIABLE control. 



Comparison Measurements 

In some applications it may be desirable to establish 
units of measurement other than those indicated by the 
VOLTS/DIV switch. This is particularly useful when 
comparing unknown signals to a refererKe amplitude. One 
use for the comparison-measurement technique is to facili- 
tate calibration of equipment where the desired amplitude 
does not produce an exact number of divisions of deflec- 
tion. The adjustment will be easier and more accurate if 
arbitrary units of measurement are established, so that the 
correct adjustment is indicated by an exact number of divi- 
sions of deflection. The following procedure describes how 
to establish arbitrary units of measure for comparison 
measurements. 



6. Measure the vertical deflection in divisions and calcu- 
late the amplitude of the unknown signal using the 
following formula: 



Signal _ VOLTS/DIV 
Amplitude setting 



vertical vertical 

X conversion X deflection 
factor (divisions) 



EXAMPLE: Assume a reference signal amplitude of 30 
volts, a VOLTS/DIV setting of 5 V and the VARIABLE 
control adjusted to provide a vertical deflection of four 
divisions. 



To establish a vertical deflection factor based upon a 
specific reference amplitude, proceed as follows: 



Substituting these values in the vertical conversion factor 
formula (step 4); 



1. Connect the reference signal to the Input connector. 
Set the time-base sweep rate to display several cycles of the 
signal. 



Vertical Conversion 
Factor 



30 V 
4 X 5V 



1.5 



2. Set the VOLTS/DIV switch and the VARIABLE 
control to produce a display which Is an exact number of 
vertical divisions in amplitude. Do not change the 
VARIABLE control after obtainirtg the desired deflection. 



3. To establish an arbitrary vertical deflection factor so 
the amplitude of an unknown signal can be measured 
accurately at any setting of the VOLTS/DIV switch, the 
amplitude of the reference signal must be known. If it is 



Then with a VOLTS/DIV setting of 2 V, the peak to peak 
amplitude of an unknown signal which produces a vertical 
deflection of five divisions can be determined by using the 
signal amplitude formula (step 6): 



Signal 

Amplitude 



2V X 1.5 X 5 = 15 volts 
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SECTION 3 

CIRCUIT DESCRIPTION 



Introduction 

This section of the manual contains a description of the 
circuitry used in the 7A15A/7A15AN amplifier. The 
description begins with a discussion of the instrument using 
the block diagram shown in (he Diagrams section. Then, 
each circuit is described in detail using block diagrams to 
show the interconnections between stages in each major 
circuit and the relationship of the front-panel controls to 
the Individual stages. 

Complete schematics of each circuit are given in the 
Diagrams section. Refer to these schematics throughout the 
following circuit description for electrical values and 
relationship. 



BLOCK DIAGRAM 

The following discussion is provided to aid in under- 
standing the overall concept of the 7A1 5A/7A15AN before 
the individual circuits are discussed in detail. Only the basic 
interconnections between the individual blocks are shown 
on the block diagram (see Diagrams section). Each block 
represents a major circuit within the instrument. 



The signal to be displayed on the CRT is applied to the 
Input connector. The signal passes through the input 
coupling switch, where the appropriate coupling is selected, 
to the attenuators. The VOLTS/DIV switch selects the 
correct amount of attenuation and the signal is passed to 
the Input Amplifier. 

The Input Amplifier provides signal polarity inversion in 
addition to gain setting, variable gain control, and trace 
positioning. The output of this circuit is applied push-pull 
to the Signal and Trigger Amplifiers. 

The signal and trigger outputs are provided to the 
oscilloscope via the Interface connector. 

The Readout encoding circuit (7A15A only) provides 
readout logic for the oscilloscope readout system. Logic is 
supplied identifying the polarity, deflection factor, and the 



uncalibrated symbol (when the VARIABLE knob is not 
fully clockwise). When the IDENTIFY button is pressed, 
the trace is deflected about 0.3 division and the deflection 
factor readout is replaced by the word "IDENTIFY” 
(7A15A only). 

DETAILED CIRCUIT DESCRIPTION 
Attenuator 

General 

The Attenuator circuit determines the input coupling 
and the deflection factor. A diagram of this circuit is shown 
on Diagram 1 in the Diagrams section. 

AC-GND-DC Switch 

Input signals connected to die Input connector can be 
AC-coupled, DC-coupled, or internally disconnected. 
S100A is a cam-type switch; a contact-closure chart show- 
ing the operation is given on Diagram 1. The dots on this 
chart indicate when the associated contacts are in the 
position shown (open or closed). When the AC-GND-DC 
switch is in the DC position, the input signal is coupled 
directly to the Input Attenuator stage. In the AC position, 
the input signal passes through capacitor CIO. The 
capacitor prevents the DC component of the signal from 
passing to the amplifier. The GND position opens the signal 
path arxl connects the input circuit of the amplifier to 
grourKf. This provides a ground reference without the need 
to disconnect the applied signal from the Input connector. 
Resistor R102, connected across the AC-GND-DC switch, 
allows CIO to be pre charged in the GND position so the 
trace remains on screen when switching to the AC position 
if the applied signal has a high DC level. 

Input Attenuator 

The effective overall deflection factor of the 7A15A/ 
7A15AN it determined by the setting of the VOLTS/DIV 
switch, S100B. The basic deflection factor is five millivolts 
per division of CRT deflection (with Mag switch set to XI). 
To increase the basic deflection factor to the values indica- 
ted on the front panel, precision attenuators are switched 
into the circuit. S100B is a cam-type switch and the dots on 
the contact -closure chart (see Diagram 1) indicate when the 
associated contacts are in the position shown (open or 
closed). In the 5 mV/Div position, input attenuation is not 
used; the input signal is connected directly to the input 
amplifier. 
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For switch positions above five millivolts, the attenua- 
tors are switched into the circuit sirtgly or in pain to pro- 
duce die deflection factor indicated on the frort panel. 
These hybrid attenuators are frequency<om|iensated 
voltage dividers. For DC and low-frequency signals, the 
attenuators are primarily resistance dividers and the voltage 
attenuation is determined by the resistance ratio in the 
circuit. The reactance of the capacitors in the circuit is so 
high at low frequencies that their effect is negligible. How- 
ever, at higher frequencies, the reactance of the capacitors 
decreases and the attenuator becomes primarily a capaci- 
tance divider. 

In addition to providing constant attenuation at all 
frequencies within the bandwidth of the instrument, the 
Input attenuators are designed to maintain the sane input 
RC characteristics (one megohm X 20 pF) for eadi setting 
of the VOLTS/DIV switch. Each attenuator contains an 
adjustable series capacitor to provide correct attenuation at 
high frequencies, and an adjustable shunt capacito' to pro- 
vide correct input capacitance. 



Input Amplifier 

General 

The Input Amplifier converts the single-endtd signal 
applied to the Input connector to a differential (pjsh-pullj 
output. A schematic of this circuit is shown on D agram 2 
in the Diagrams section. 

Input Source Follower 

The Input Source Follower Q210A provides a h gh input 
impedance with a low impedance drive for the following 
stage. R210 limits the current drive to the gate of Q2tOA. 
Dual-diode CR210 provides circuit protection by limiting 
the voltage swing at the gate of Q210A to about ± (positive 
or negative) 15 volts. Q210B provides a constam current 
source for Q210A. Q210A and Q210B are encapsjiated in 
the same case so that Q210B temperature compensates the 
circuit. 



Amplifier 

The signal from the Input Source Follower is aoplied to 
paraphase amplifier Q220-Q320. The paraphase amplifier 
converts the single-ended input to a differential (push-pull) 
output. It also provides a means of compensating for stray 
currents throughout the entire amplifier by varying the DC 
Level at the base of Q320 via the DC Bal control R322. The 
differential signal from the paraphase amplifier is cascoded 
to the Inverting Amplifier, a set of common base differen- 
tial amplifiers Q230-Q330 and Q235-Q335. With the 
POLARITY switch set to +UP, Q230 and 0330 arn forward 
biased while 0235 and 0335 are reverse biased. 1'he signal 
is therefore allowed to pass un-inverted through 
0230-0330. By setting the POLARITY switch to NVERT, 



0230 and 0330 are reverse biased and 0235 and 0335 are 
forward biased. The signal is inverted through 0235-0336. 
Current gain for amplifiers 0230-0330 and 0235-0335 is 
controlled by the GAIN potentiometer R238 and 
VARIABLE control R239. The output from 0230 0330 or 
0235-0335 (depending on the POLARITY switch) is 
connected to the XI amplifier, 0240-0340, and the X10 
amplifier, 0245-0345. The MAG switch determines which 
amplifier (XI or X10) is on, by switching their emitter 
supply voltages. Current gain for the X10 amplifier is 
adjusted by R245. R341 and C341 provide frequency com- 
pensation for the XI amplifier. The signal from the XI or 
X10 amplifier (depending on the MAG switch) is cascoded 
through the common base amplifier. 0250-0350, to the 
Signal Amplifier. 0260-0360, and Trigger Amplifier. 
0270-0370. 

Connectors and Readout 

General 

The Connectors and Readout circuit consists of the 
power supply and signal distribution from die Interface 
Connector and the Readout Encoding circuit. A schematic 
of this circuit is shown on Diagram 3 in the Diagrams 
section. 



Connectors 

All the connections made to the mainframe by the 
7A15A/7A15AN are shown on the Connectors portion of 
Diagram 1. Also shown are the power supply decoupling 
components. 

Readout Encoding (7A15A only) 

The Readout Encoding circuit consists of switching 
resistors and probe sensing stage Q620. This circuit encodes 
the Row and Column output lines for readout of deflection 
factor, uncalibrated deflection factor (VARIABLE) infor- 
mation, and signal inversion. Data is encoded on these 
output lines by switching resistors between them and the 
time slot input lines or by current added through Q620. 

R647-C647 are switched between time-slot three (TS-3) 
and the Column output line when the CAL switch is in the 
uncal position. This results in the symbol > (greater than) 
being displayed preceding the deflection factor readout. 
R648 is switched between TS-2 and the Column output line 
when the POLARITY switch is in the INVERT position. 
This results in the symbol i (inverted) being displayed 
preceding the deflection factor readout. 

Switching resistors are used to indicate the setting of the 
VOLTS/DIV switch to the mainframe readout system. The 
dots on the contact-closure chart (see Diagram 3) indicate 
when the associated contacts on the VOLTS/DIV cam 
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switch are closed. R633, R634, and R63S select the 
rtumber 1, 2, or 5 depending on the combination that is 
switched in. R637 selects the m (milli ) prefix and R639 
selects the symbol V (volts) in the 5 mV through .5 V (500 
mV) positions of the VOLTS/DIV switch. R638 selects the 
symbol V in the 1, 2, and 5 V positions. R630. Rf>31, and 
the output of the probe sensing stage (Q620) select the 
decimal point (number of zeroes), again depending on the 
resistor combination switched in by the VOLTS/DIV 
switch. 



Probe sensing stage Q620 identifies the attenuation 
factor of the probe connected to the Input connrctor by 
sensing the amount of current flowing through the probe 
coding resistor located in the probe connector. The output 
of this circuit corrects the mainframe readout system to 
include the probe attenuation factor. The third contact of 
the Input connector provides the input to the probt sensing 
device from the probe coding resistance (coded probes 
only: see Operating Instructions). The third contact is also 
used for the IDENTIFY input. The coding resistor forms a 
voltage divider with R621 through CR621 to the -15 V 
supply. The resultant voltage sets the bias on Qi520 and 
determines the collector current, along with emittei resistor 
R622. When the -15 volt time slot pulse is applied to Inter- 
face Connector B33, Q620 is interrogated and its collector 
current is added to the column current output through 
Interface Connector A37. 



With a IX probe (or no probe) connected to the Input 
connector, Q620 is turned off. The deflection factor read- 
out is determined by the VOLTS/DIV switch position. With 
a 10X probe connected, the bias on Q620 allows 100 
microamperes of collector current to flow, This increases 
the deflection factor readout by a factor of 10. 

The IDENTIFY button (S45 on Diagram 1) does two 
things when pressed: 

1. it causes the trace representing the appropriate 
channel of the 7A15A to move. 

2. Forward biases CR621 and Q620 to result in a 
sufficient amount of collector current which, when added 
to the column current output replaces the deflection factor 
readout with the word "IDENTIFY". 

These two actions aid in identifying the 7A15A trace 
when multiple traces are displayed. When the IDENTIFY 
button is released, the deflection factor readout is restored. 

For further information on the operation of the readout 
system, see the oscilloscope instruction manual. 
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SECTION 4 
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7A15A/7A15AN 



Introduction 

This section of the manual contains maintenance infor- 
mation for use in preventive maintenance, corrective main- 
tenance, and troubleshooting of the 7A1SA/7A15AN. 

Further maintenance information relating to general 
maintenance can be found in the instruction manjals for 
the 7000-series oscilloscopes. 



PREVENTIVE MAINTENANCE 

General 

Preventive maintenance, consisting of cleaning, visual 
inspection, etc., performed on a regular basis, will improve 
the reliability of this instrument. Periodic checks of the 
semiconductor devices used in the unit are not recom- 
mended as a preventive maintenance measure. See 
semiconductor-checking information given under Trouble- 
shooting. 

Cleaning 




Avoid the use of chemical cleaning agents which 
might damage the plastics used in this instrument. 
Special care should be taken when cleaning the Poly- 
phenylene Oxide attenuator board. Do not apply any 
solvent containing ketones, esters or halogenated 
hydrocarbons. To clean, use only water soluble 
detergents, ethyl, methyl or isopropyl alcohol. 



Front Panel. Loose dust may be removed with a soft 
cloth or a dry brush. Water and mild detergent may be 
used; however, abrasive cleaners should not be used. 



Interior. Cleaning the interior of the unit should orecede 
calibration, since the cleaning process could alter the 
settings of the calibration adjustments. Use low-velocity 
compressed air to blow off the accumulated dust. Hardened 
dirt can be removed with a soft, dry brush, cottor-tipped 
swab, or cloth dampened with a mild detergent and water 
solution. 



Lubrication 

Use a cleaning-type lubricant on shaft bushings, inter- 
connecting plug contacts, and switch contacts. Lubricate 
switch detents with a heavier grease. A lubrication kit con- 
taining the necessary lubricating materials and instructions 
is available through any Tektronix Field Office. Order 
Tektronix Part Number 003-0342-01. 

TROUBLESHOOTING 

General 

The following is provided to augment information 
contained in other sections of this manual when trouble- 
shooting the 7A15A/7A15AN. The schematic diagrams, 
circuit description, and calibration sections should be used 
to full advantage. The circuit description section gives 
detailed information on circuit behavior and output 
requirements. 

Troubleshooting Aids 

Diagrams. Circuit diagrams are given on foldout pages in 
Section 7. The circuit number ar>d electrical value of each 
component in this instrument are shown on the diagrams. 
Important voltages are also shown. 

Circuit Boards. The circuit boards used in the 7A15A/ 
7A15AN are outlined on the schematic diagrams, arrd 
photographs of the boards are shown on the backs of the 
schematic diagrams. Each board-mounted electrical com 
ponent is identified on the photograph by its circuit 
number. 

Component and Wiring Color Code. Colored stripes or 
dots on resistors and capacitors signify electrical values, 
tolerances, etc., according to the EIA standard color code. 
Components not color coded usually have the value printed 
on the body. 

The insulated wires used for interconnection in the 
7A15A/7A15AN, are color coded to facilitate tracing wires 
from one point to another in the unit. 

Semiconductor Lead Configuration. Fig. 4-1 shows the 
lead configurations of the semiconductor devices used in 
this instrument. 
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FIfl. 4-1. Elactrod* configuration for Mmieonduetors in tha 7A15A/ 
7A15AN. 



Troubleshooting Equipment 

The following equipment is useful for troubleshooting 
the 7A15A/7A15AN. 



Troubleshooting Procedure 

This troubleshooting procedure is arranged in an order 
which checks the simple trouble possibilities before 
proceeding with extensive troubleshooting. 

1. Check Control Settings. An incorrect settirtg of the 
7A15A/7A15AN controls can indicate a trouble that does 
not exist. If there is any question about the correct func- 
tion or operation of a control or front-panel connector, see 
the Operating Instructions section. 

2. Check Associated Equipment. Before proceeding 
with troubleshooting of the 7A15A/7A15AN. check that 
the equipment used with this instrument is operating 
correctly. If possible, substitute an amplifier unit known to 
be operating correctly into the indicator unit and see if the 
problem persists. Check that the input signals are properly 
connected and that the interconnecting cables are not 
defective. 

3. Visual Check. Visually check the portion of the 
instrument in which the trouble is suspected. Many troubles 
can be located by visual indications, such as unsoldered 
connections, broken wires, damaged circuit boards, 
damaged components, etc. 

4. Check Instrument Performance. Check the calibra- 
tion of the unit or the affected circuit, by performing 
Performance Check of Section 5. The apparent trouble may 
only be a result of mis-adjustment, and may be corrected 
by calibration. Complete calibration instructions are given 
in Part M of Section 5. 



1. Semiconductor Tester— Some means of testing the 
transistors, diodes, and FET's used in this instrument is 
helpful. A transistor-curve tracer such as the Tektronix 
Type 576 will give the most complete information. 



2. DC Voltmeter and Ohmmeter— A voltmeter is 
required for checking voltages within the circuits, and an 
ohmmeter for checkir>g resistors and diodes. 



3. Test Oscilloscope— A test oscilloscope is required to 
view waveforms at different points in the circuit. A 
Tektronix 7000-series Oscilloscope equipped with a readout 
system, 7D13 Digital Multimeter unit, 76-series Time-Base 
unit, and a 7A-series Amplifier unit with a 10X probe will 
meet the needs of both items 2 and 3. 



4. Plug-in Extender— A fixture that permits operation of 
the unit outside of the plug in compartment for better 
accessibility during troubleshooting. Order Tektronix part 
number 067-0589-00. 



5. Check Voltages. Often the defective component or 
stage can be located by checking for the correct voltage in 
the circuit. Typical voltages are given on the diagrams; how- 
ever, these are not absolute and may vary slightly between 
instruments. To obtain operating conditions similar to 
those used to take these readings, see the instructions in the 
Diagrams section. 

6. Check Individual Components. The following 
methods are provided for checking the individual com- 
ponents in the 7A1SA/7AI5AN, Components which are 
soldered in place are best checked by disconnectir>g one end 
to isolate the measurement from the effects of surrourKling 
circuitry. 

NOTE 

To locate intermittent or temperature sensitive com- 
ponents mounted on the attenuator board, Quik 
Freeze {Miller Stephenson, MS-240, T^tronix Part 
Number 006-0173-01} Is recommended. Dry ice or 
dichlorodi-fluorremethane (Freon 12, Dupont or Can- 
0-Gasl may also be used. Other types of circuit 
coolant may damage the polyphenylene oxide boards. 
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A. TRANSISTORS. The best check of transistor opera- 
tion is actual performance under operating conditions. If a 
transistor is suspected of being defective, it can best be 
checked by substituting a component known to be good; 
however, be sure that circuit conditions are not such that a 
replacement might also be damaged. If substitute transistors 
are not available, use a dynamic tester (such as Tektronix 
Type 576). Static-type testers may be used, but since they 
do not check operation urrder simulated operating condi- 
tions, some defects may go unnoticed. Fig. 4-1 shows base 
pin and socket arrangements of semiconductor devices. Be 
sure the power is off before attempting to remove or 
replace any transistor. 

6. DIODES. A diode can be checked for an open or for 
a short circuit by measuring the resistance between termi- 
nals with an ohmmeter set to the R X Ik scale. The diode 
resistance should be very high in one direction and very low 
when the meter leads are reversed. Do not check tunnel 
diodes or back diodes with an ohmmeter. 




Do not use an ohmmeter scale that has a high interrta! 
current. High currents may damage the diodes. 

C. RESISTORS. Check resistors with an ohmmeter. 
Resistor tolerance is given in the Electrical Parts List. 
Resistors normally do not need to be replaced unless the 
measured value varies widely from the specified value. 



D. CAPACITORS. A leaky or shorted capacitor can be 
detected by checking resistance with an ohmmeter on the 
highest scale. Use an ohmmeter which will not exceed the 
voltage rating of the capacitor. The resistance reading 
should be high after initial charge of the capacitor. An open 
capacitor can best be detected with a capacitance meter, or 
by checking whether the capacitor passes AC signals. 



7. Repair and Readjust the Circuit. Special techniques 
required to replace components in this unit are given under 
Component Replacement. Be sure to check the perform- 
ance of any circuit that has been repaired or that has had 
any electrical components replaced. Recalibration of the 
affected circuit may be necessary. 



CORRECTIVE MAINTENANCE 

General 

Corrective maintenance consists of component replace- 
ment and instrument repair. Special techniques required to 
replace components in this instrument are given here. 



Obtaining Replacement Parts 

Standard Parts. All electrical and mechanical part 
replacements for the 7A15A/7A15AN can be obtained 
through your local Tektronix Field Office or representative. 
However, many of the electronic components can be 
obtained locally in less time than is required to order them 
from Tektronix, Inc. Before purchasing or ordering replace- 
ment parts, check the parts list for value, tolerance, rating 
and description. 

NOTE 

When selecting replacement parts, it is important to 
remember that the physical size and shape of a com- 
ponent may affect the performance of the instru- 
ment, particularly at high frequencies. All replace- 
ment parts should be direct replacements unless it is 
known that a different component will not adversely 
affect instrument performance. 

Special Parts. In addition to the standard electronic 
components, some special parts are used in the 7A15A/ 
7A15AN. These parts are manufactured or selected by 
Tektronix, Inc. in accordance with our specifications. These 
special parts are indicated in the parts list by an asterisk 
preceding the part number. Most of the mechanical parts 
used in this instrument have been manufactured by 
Tektronix, Inc. Order all special parts directly from your 
local Tektronix Field Office or representative. 

Ordering Parts. When ordering replacement parts from 
Tektronix, Inc., include the following information: 

1. Instrument Type. 

2. Instrument Serial Number. 

3. A description of the part (if electrical, include circuit 
number). 

4. Tektronix Part Number. 

Soldering Techniques 



WARNING 



Disconnect the instrument from the power source 
before solderir}g. 

Attenuator Circuit Board. The Attenuator circuit board 
is made from polyphenylene oxide because of its excellent 
electrical characteristics. Use more than normal care when 
cleaning or soldering this material. The following rules 
should be observed when removing or replacing parts: 
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1. Use a low-wattage soldering iron (not over ISwatts). 

2. Do not apply more heat, or apply heat for a longer 
time, than is absolutely necessary. 

3. Use some form of vacuum solder remover when 
removing multi-lead devices. 

4. Do not apply any solvent containing ketones, esters 
of halogenated hydrocarbons. 

5. To clean, use only water-soluble detergents, ethyl, 
methyl or isopropyl alcohol. 

Circuit Boards (except Attenuator board). The com- 
ponents mounted on the circuit boards in the amplifier can 
be replaced using normal circuit board solderirtg techniques. 
Keep the following points in mind when soldering on the 
circuit boards: 

1. Use a pencil-type soldering iron with a (wattage) 
rating from 15 to 50 watts. 



2. Apply heat from the soldering iron to the junction 
between the component and dte circuit board. 

3. Heat-shunt the lead to the component by means of a 
pair of long-nose pliers. 

4. Avoid excessive heating of the junction with the 
circuit board, as this could separate the circuit board wiring 
from the base material. 



5. Use electronic grade 60-40 tin lead solder. 

6. Clip off any excess lead length extending beyond the 
circuit board. Clean off any residual flux with a flux- 
removing solvent. 

Metal Terminals. When soldering metal terminals 
(potentiometers, etc.) use 60-40 tin-lead solder and a 15 to 
50 watt soldering iron. Observe the following precautions 
when soldering metal terminals: 

1. Apply only enough heat to make the solder flow 
freely. 

2. Apply only enough solder to form a solid connection. 
Excess solder may impair the function of the part. 



3. If a wire extends beyond the solder joint, clip off the 
excess. 

4. Clean the flux from the solder joint with a flux- 
removing solvent. 

Component Replacement 

Disconnect the equipment from the power source 

before replacing components. 

Semiconductor Replacement. Transistors should not be 
replaced unless actually defective. If removed from their 
sockets during routine maintenance, return them to their 
original sockets. Unnecessary replacement of transistors 
may effect the calibration of d)is instrument. When tran- 
sistors are replaced, check the performance of the part of 
the instrument which may be affected. 

Replacement semiconductors should be of the original 
type or a direct replacement. Fig. 4-1 shows the lead con- 
figurations of the semiconductors used in this instrument. 
If the replacement semiconductor is not of the original 
type, check the manufacturer's basing diagram for proper 
basing. 

Circuit Board Removal 

In general, the circuit boards used in the 7A15A/ 
7A15AN need never be removed unless they must be 
replaced. Electrical connections to the boards are made by 
soldered connections. If it is rrecessary to replace a circuit 
board assembly, use the following procedures. 

A. READOUT CIRCUIT BOARD REMOVAL (7A15A 
Only) 

1. Disconnect the wires connected to the outside of the 
board. 

2. Remove the seven screws holding the board to the 
mounting surface. 

3. Disconnect the wires connected to the inside of the 
board. 



4. Remove the board from the unit. 

5. To replace the board, reverse the order of removal. 
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B. ATTENUATOR CIRCUIT BOARD REMOVAL 

1. Remove the readout board as outlirted in the previous 
procedure. 

2. Disconnect the resistor and capacitor connected to 
the rear of the board. 

3. Loosen the front set screw on the VARIABLE con* 
trol shaft coupling (use a O.OSO-inch hex-key wrench). 

4. Remove the red VARIABLE control knob and glass 
rod from the control shaft. 

5. Remove the remaining front*partel knobs using a 
1/16-inch hex -key wrench. 

6. Remove the front panel from the instrument. 

7. Remove die attenuator shields. 

8. Disconnect the wires and resistor from the input 6NC 
connector. 

9. Remove the input 6NC connector. 

10. Remove the attenuator board with cam switch from 
the instrument. 

11. Replace by reversing the Removal Procedures. 

C. AMPLIFIER CIRCUIT BOARD REMOVAL 

1. Remove the plastic plug-in guide from the rear of the 
instrument. 

2. Disconnect the wires connected to the board from 
the front-panel controls. 



3. Loosen the hex-socket screw in the coupling of the 
VARIABLE control shaft using a 0.050-inch hex-key 
wrench. Pull the VARIABLE knob and glass shaft from the 
front of the instrument. 

4. Disconnect the resistor-capacitor combinations 
connected to the ceramic strip at the front of die board. 

5. Remove the screws and nuts securing the board to 
the chassis or other mounting surface. 

6. Remove the board from the instrument. 

7. To replace, reverse the order of removal. 



Switch Replacement 

Several types of switches are used in the 7A15A/ 
7A15AN. The slide and micro switches should be replaced 
as a unit if damaged. The following special maintenance 
information is provided for the cam-type switches. 

A. CAM-TYPE SWITCHES 




Repair of cam -type switches should be undertaken 
only by experienced maintenance personnel. Switch 
alignment and spring tension of the contacts must be 
carefully maintained for proper operation of the 
switch. For assistance in maintenance of die cam-type 
switches, contact your local Tektronix Field Office or 
representative. 

Recalibration After Repair 

After any electrical component has been replaced, the 
calibration of that particular circuit should be checked, as 
well as the calibration of other closely related circuits. 
Refer to Section 5 for these procedures. 
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SECTION 5 
CALIBRATION 



Introduction 

To assure instrument accuracy, check the calibration of 
the 7A15A/7A15AN every 1000 hours of operation or 
every six months if used infrequently. Before complete cali- 
bration, thoroughly clean and inspect this instrument as 
outlined in the Maintenance section. 



Tektronix Field Service 

Tektronix, Inc., provides complete instrument repair and 
recalibration service at local Field Service Centers ar>d the 
Factory Service Center. Contact your local Field Office or 
representative for further information. 



Using This Procedure 

General. This section provides several features to facili- 
tate checking or adjusting the 7A15A/7A15AN. These are; 



Short Form Procedure. As an aid to the calibration of 
this instrument, a short form procedure is given prior to the 
complete procedure. To facilitate instrument calibration for 
the experienced calibrator, the short form procedure lists 
the calibration adjustments necessary for each step and the 
applicable tolerances. 



Partial Calibration Procedure. A partial calibration is 
often desirable after replacing components, or to touch up 
the adjustment of a portion of the instrument between 
major recalibrations. To calibrate only part of the instru- 
ment, set the controls as given under Preliminary Control 
Settings and start with the nearest numbered step preceding 
the desired portion. To prevent unnecessary recalibration of 
other parts of the instrument, readjust only if the tolerance 
given in the CHECK— part of d>e step is not met. 



Complete Calibration Procedure. Completion of each 
step in the Calibration Procedure insures that this instru- 
ment meets the electrical specifications given in Section 1. 
Where possible, instrument performance is checked before 
an adjustment is made. For best overall instrument per- 
formance when performing a complete calibration 
procedure, make each adjustment to the exact settirrg even 
if the CHECK— is within the allowable tolerance. 



TEST EQUIPMENT REQUIRED 

General 

The following test equipment and accessories, or its 
equivalent is required for complete calibration of the 
7A15A/7A15AN. Specifications given for the test equip- 
ment are the minimum necessary for accurate calibration. 
Therefore, some of the specifications listed here may be 
somewhat less precise than the actual performance 
capabilities of the test equipment. All test equipment is 
assumed to be correctly calibrated and operating within the 
listed specifications of the recommended equipment. 



Test Equipment 

1. Calibration Oscilloscope. Tektronix 7704 or equiva- 
lent 7000-series Oscilloscope. 



2. 7B-Series Time Base plug-in unit. 

3*. Standard Amplitude Calibrator. Amplitude 
accuracy, within 0.25%; signal amplitude, 5 millivolts to 50 
volts; frequency, 1 kHz. Tektronix Calibration Fixture 
067-0502-01 recommended. 



4^ Square-wave Generator. Must have the following 
output capabilities: 12 volts amplitude into 50 ohms at one 
kilohertz with a rise time of 12 nanoseconds or less; 500 
millivolts into 50 ohms at 100 kilohertz with a risetime of 
one nanosecond or less. Tektronix Type 106 Square-Wave 
Generator recommended. 



Accessories 

5. Cable. Impedance, 50 ohms; connector, BNC; length, 
42 inches. Tektronix Part Number 011-0060-01. 



6^ Five nanosecond GR cable. Tektronix Part Number 
017-0512-00. 



‘ Needed for Gain Calibralion only. 

^Needed for Compenntion adjustment* only. 
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7^ Termination, thru-line. Impedance. 50 ohms; 
connectors. GR to BNC male. Tektronix Part Number 
017 0083 00. 



8*. Adapter, connectors, GR to BNC male. Tektronix 
Part Number 017 0064 00. 



9^ 10X Attenuator. Impedance, SO ohms; accuracy. 
±2%: connectors, GR. Tektronix Part Number 
017 007800. 

10^ RC Normalizer. Time constant, 1 megohm X 20 
picofarad: attenuation 2X; connectors BNC. Tektronix Part 
Number 067 0538-00. 

Adjustment Tools 

11. Low-capacitance screwdriver. 1 1/2-inch shaft. 
Tektronix Part Number 003-0000 00. 

12*. Tuning Tool. Handle with inserts for input capaci- 
tance and attenuator adjustments. Tektronix Part Numbers 
003-0307-00, 003-0334-00, and 003-0497-00. 

PERFORMANCE CHECK PROCEDURE 



1. Gain Calibration 

a. Set GAIN adjustment for a 5 division vertical deflec- 
tion with 60 mV of applied signal to the input, with 
VOLTS/DIV switch set to 10 mV. 

b. CHECK— That the VARIABLE control will reduce 
the vertical deflection by a factor of at least 2.5:1. 

c. CHECK-X10 Gain for a vertical deflection within 
10% of applied signal with VOLTS/DIV switch set to 
10 mV. 

d. CHECK— That the vertical deflection is accurate to 
within 2% at all VOLTS/DIV switch settings. 

2. DC Balance 

a. CHECK-DC Bal for a VARIABLE trace shift of not 
more than 0.5 division. 

b. CHECK-X10 DC Bal for a minimum MAG trace 
shift. 



3. Compensation 

a. CHECK— Input capacitance IC100) for optimum 
square-wave response. 



b. CHECK-Attenuator compensation for flat top and 
square corner within 0.15 division at all VOLTS/DIV 
switch settings. 

c. CHECK-High-frequency compensation for optimum 
square-wave response with aberrations not to exceed 5% 
peak to peak. 



CALIBRATION PROCEDURE 

General 

The following procedure is arranged so that the 7A15A/ 
7A15AN can be calibrated with the least interaction of 
adjustments and re-connection of equipment. The control 
settings and test equipment setup throughout this pro- 
cedure continue from the preceding stepisl unless otherwise 
noted. Refer to Fig. 5-1 for location of adjustments. 

NOTE 

Control titles which are printed on the front panel of 
the 7 A 15A/7A 1SAN are capitalized in this procedure 
(e.g., POSITION}. Internal adjustments and associ- 
ated equipment controls are initially capitalized only 
(e.g.. oscilloscope Vertical Mode). 



Preliminarv Procedure for Calibration 

1. Remove the oscilloscope left side cover and side 
panel of plug in. 

2. Insert the 7A15A/7A15AN in the calibration oscillo- 
scope left vertical compartment. 

3. Insert the time base in the calibration oscilloscope A 
Horizontal compartment. 



4. Connect the oscilloscope to a suitable power source. 

5. Turn the oscilloscope on and allow 20 minutes warm- 
up before proceeding. 

NOTE 

This instrument should be calibrated at an ambient 
temperature of +20“C to +3(fC for best overall 
accuracy. The performance of the instrument can be 
checked at any temperature within the (f C to +50' C 
range. 
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Attenuator 

Compomation 



C100 
Input C 



Fig. 6-1. Location of adjunmann for 7A15A/7At5AN. (7A15A tftowni 



Preliminary Control Settings 

Set the calibration oscilloscope and 7A15A/7A15AN as 
follows; 



Calibration Oscilloscope 



Intensity 
Focus 
Readout 
Control Ilium 
Grat Ilium 
Vertical Mode 
Trigger Source 



Midrange 

Adjust well-defined display 
Midrange (if so equipped! 
As desired 
As desired 
Left 

Left Vert 



c. CHECK— CRT display for a vertical deflection of five- 
divisions ±0.1 division. 



d. ADJUST— Front panel GAIN control for exactly five- 
divisions vertical deflection. 



CHECK VARIABLE GAIN RANGE 

e. Rotate VARIABLE control fully counterclockwise. 



f. CHECK-Thai the vertical deflection is equal to or 
less than two-divisions. Return VARIABLE control to the 
CAL position. 



POSITION 

POLARITY 

MAG 

VOLTS/D IV 
AC-GND-DC 
VARIABLE 



7A15A/7A15AN 

Midrange 

±UP 

XI 

lOmV 

DC 

CAL (full clockwise) 



CHECK/ADJUST X10GAIN 

g. Set the Standard Amplitude Calibrator for a 5- 
millivolt square-wave output. Set MAG to X10. 

h. CHECK— CRT display for a vertical deflection of five- 
divisions ±0.5 division. 



1. Check/Adjust GAIN 

a. Connect the Standard Amplitude Calibrator output 
to the Input connector with a 42-inch BNC cable. 

b. Set the Standard Amplitude Calibrator for a 50- 
millivolt square-wave output. 



i. ADJUST— the X10 Gain adjustment (number 3) for 
exactly five vertical divisions. Return MAG to XI. 



CHECK DEFLECTION FACTOR ACCURACY 

j. CHECK— Using the VOLTS/OIV switch and Standard 
Amplitude Calibrator settings given in Table 5-1, check 
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vertical deflection is within 2% for each position of the 
VOLTS/DIV switch. 



k. Disconnect all test equipment and return the 
VOLTS/DIV switch to 10 mV. 



TABLE 5-1 



Vertical Deflection Accuracy 



VOLTS/DIV 

Switch 

Setting 


Standard 

Amplitude 

Calibrator 

Output 


Vertical 

Deflection 

in 

Divisions 


Maximum 
Error for ±2% 
Accuracy 
(divisions) 


5 mV 


20 mV 


4 1 


10.08 


10 mV 


50 mV 


5 


±0.1 


20 mV 


0.1 V 


5 1 


10.1 


50 mV 


0.2 V 


4 ' 


10.08 


.1 V 


0.5 V 1 


5 


±0.1 


.2 V 


1 V 


5 


±0.1 


.5V 


2 V 


4 


±0.06 


1 V 


5V ' 


5 


±0.1 


2 V 


10 V 1 


5 


10.1 


5V 


20 V ' 


4 


±0.08 



2. Check/Adjust DC Bal 

a. Set AC-GND-DC switch to GND. 



b. CHECK— While rotating the VARIABLE control 
throughout its ranges check that the displayed trace does 
not move more than 0.5 divisions vertically. 



c. ADJUST— DC Bal adjustment (number 1) for mini- 
mum vertical trace shift while rotating the VARIABLE 
control throughout its range. 



ADJUST X10 DC BAL 

d. ADJUST-Center the display and adjust X10 Bal 
(number 2 ) for a minimum vertical trace shift while 
switching the MAG switch between XI and X10. 



e. Return the MAG switch to its XI position. 



f. Recheck X10 Gain (step 1). 



3. Adjust Input Capacitance 

a. Set VOLTS/DIV switch to 5 mV and AC-GND-DC 
switch to DC. 



b. Connect the square-wave generator high amplitude 
(12 nanosecond) output to the Input connector with a five- 
nanosecond GR cable, 10X GR attenuator, thru-line GR 
termination and 20 pF normaliaer. 



c. Set the square-wave generator for a six-division 
display of a one-kilohertz signal. 



d. Set the time-base unit for a triggered display at a 
sweep rate of 0.2 millisecond/division. 



e. ADJUST -C100 for optimum square corner on the 
displayed waveform. 



ADJUST ATTENUATOR COMPENSATION 
f. Set the VOLTS/DIV switch to 10 mV. 



g. Set square-wave generator for a six-division display of 
one-kilohertz signal. 



h. ADJUST— attenuator compensations as given inTable 
5-2 for optimum square corner and flat top (within 0.15 
divisions) on thedisplayed waveform (use tuning tool). 



TABLE 5-2 



Attenuator Compensation 



VOLTS/DIV 
Switch Setting 


Adjust for Optimum 


Square Comer 


Flat Top 


lOmV 1 


C106 


C107 


20 mV ' 


Clio 


cm 


50 mV 


C114 


C115 


0.1 V ! 


Check 


Check 



Remove 10X GR attenuator. 



0.2 V 


Check 


Check 


0.5 V 


C118 


C119 


1 V 


Check 


Check 



Replace thru-line 50-ohm GR termination with GR to BNC 
male adapter 



2V 1 


Oieck 


Check 


5 V 


Check 


Check 


10 V 


Check 1 


Check 



CHECK/ADJUST HIGH-FREQUENCY COMPENSATION 
i. Set VOLTS/OIV $wit<* to 10 mV. 
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j. Connect the square-wave gerterator fast-rise (1 nano- 
second) output to the Input connector with the five- 
nanosecond GR cable, 10X GR attenuator, and thru-line 
50-ohm GR attenuator. 

k. Set square-wave generator for a six-division display 
(60 millivolts) of a 100 kilohertz signal. 

i. Set time-base unit for a triggered display at a sweep 
rate of 0.2 microseconds/division. 

NOTE 

In the following steps, change the time-base unit mag- 
nifier from XI to X10 and compare the response at 
both sweep rates. 



m. CHECK-CRT display for optimum square-wave 
response with aberrations not to exceed 0.24 divisions peak 
to peak. 



n. ADJUST— adjustments numbers 4 and 5 for optimum 
square-wave response with aberrations. Use low-capacitance 
screwdriver to adjust the variable capacitor. Repeat these 
adjustments until optimum response is obtained. 



This completes the calibration of the 7A15A/7A15AN. 
Disconnect all test equipment. 
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PARTS LIST ABBREVIATIONS 



BHB 


binding heod brass 


int 


internal 


BHS 


binding head steel 


<g 


length or long 


cap. 


capacitor 


met. 


metol 


cer 

comp 

conn 

CRT 

csk 

DE 

dia 


ceramic 

composition 

connector 

cothode-ray tube 

countersunk 

double end 

diameter 


mtg hdw 

OD 

OH0 

OHS 

P/O 

PHB 

PHS 

piste 


mounting hardware 
outside diometer 
oval heod brass 
oval head steel 
port of 

pan head brass 
pen heod steel 
plostic 


div 


division 


PMC 


paper, metal cased 


elect. 


electrolytic 


poly 


polystyrene 


EMC 


electrolytic, metol cased 


prec 


precision 


EMT 


electrolytic, metol tubular 


PT 


paper, tubular 


ext 


external 


PTM 


paper or plastic, tubulor, molded 


F & 1 


focus and intensity 


RHB 


round head brass 


FHB 


flat head brass 


RHS 


rourtd head steel 


FHS 


flat head steel 


SE 


single end 


Fil HB 


fillister heod brass 


SN or S/N 


serial number 


Fil HS 


fillister heod steel 


S or SW 


switch 


h 


height or high 


TC 


temperature compensoted 


hex. 


hexagonal 


THB 


truss heod brass 


HH8 


hex head bross 


thk 


thick 


HHS 


hex heod steel 


THS 


truss head steel 


HSB 


hex socket brass 


tub. 


tubular 


HSS 


hex socket steel 


var 


variable 


ID 


inside diameter 


w 


wide or width 


inc 


incandescent 


WW 


wire-wound 




PARTS ORDERING INFORMATION 



Rcpiacemcnr ports ore ovoiloble from or through your local Tektronix, Inc. Field 
OKice or representative. 

Changes to Tektronix instruments ore sometimes mode to occommodote improved 
components os they become ovoiloble, and to give you the benefit of the lotest circuit 
improvements developed in our engineering department. It is therefore importoni, when 
ordering ports, to include the following informotion in your order: Port number, instrument 
type or number, seriol or model number, and modification number if opplicoble. 

If a port you have ordered hos been replaced with o new or improved port, your 
local Tektronix, Inc. Field Office or rcpreseniotive will contoct you concerning ony change 
in port number. 



xooo 

oox 

* 000 - 0000-00 
Use 000-0000-00 



SPECIAL NOTES AND SYMBOLS 

Port first added at this serial number 
Port removed after this serial number 

Asterisk preceding Tektronix Pori Number indicates monufoctured by 
or for Tektronix, Inc, or reworked or checked components. 

Port number indicoted is direct replacement. 




REPLACEABLE 
ELECTRICAL PARTS 



Section 6— 7A1SA/AN 



PARTS ORDERING INFORMATION 



Replacement parts are available Irom or tnrough your local Tektronix. Inc Field Olflce 
or representative. 

Changes to Tektronix instruments are sometimes made to accommodate improved 
components as they become available, and to give you the benefit of the latest circuit 
improvements developed in our engineering department It is therefore important, when 
ordering parts, to include the following information in your order: Part number, instrumenl 
type or number, serial number, and modlficalion number If applicable. 

If a part you have ordered has been replaced with a new or improved part, your local 
Tektronix. Inc Field Officeor representative will contact you concerning any changein part 
number 

Change information. If any is located at the rear of this manual 



SPECfAL NOTES AND SYMBOLS 

XOOO Part first added at this serial number 
OOX Part removed after this serial number 



ITEM NAME 

In the Parts List, an Hern Name is separated from the description by a coion (:). 
Because of space limitations, an item Name may sometimes appear as incomplete For 
further Item Name identification, the U.S. Federal Cataloging Handbook hl6-l can be 
utilized where possibie 



ABBREVIATIONS 



ACTR 


ACTUATOR 


PLSTC 


PLASTIC 


ASSY 


ASSEMBLY 


OT2 


QUARTZ 


CAP 


CAPACITOR 


RECP 


RECEPTACLE 


CEft 


CERAMiC 


RES 


RESISTOR 


CKT 


CIRCUIT 


RF 


RADIO FREQUENCY 


COMP 


COMPOSITION 


SEL 


SELECTED 


CONN 


CONNECTOR 


SEMICOND 


SEMICONDUCTOR 


ELCTLT 


ELECTROLYTIC 


SENS 


SENSITIVE 


ELEC 


ELECTRICAL 


VAR 


VARIABLE 


INCAND 


INCANDESCENT 


VM 


WIREWOUND 


LED 


LIGHT EMITTING DIODE 


XFMR 


TRANSFORMER 


NONWIR 


NON WIREWOUND 


XTAL 


CRYSTAL 



REV. D MAR 



1975 
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CROSS INOEX-MFR. CODE NUMBER TO MANUFACTURER 



Mfr. Code Manufacturer 

01121 AIXEN-BBADLEY CCMPAMY 

04222 AVX CERAMICS. DIVISION OP AVX CORP. 

07263 FAIRCKILO SBIICCniDUCTOR. A OIV. OP 

FAIRCHILD CAMERA AND INSTRUMENT CORP. 
07910 TELEDYKE SEMICONDUCTOR 

12697 CLAROSTAT KPG. CO.. INC. 

24931 SPECIALTY CONNECTOR CO.. INC. 

S62S9 SPRAGUE ELECTRIC CO. 

72982 ERIC TECHNOLOGICAL PRWUCTS. INC. 

73138 BECKMAN INSTRUMENTS. INC.. HELIPOT OIV. 

74970 JCWNSOH, E. F.. CO. 

7S042 rat ELECTRONIC COMPONENTS, IRC FIXED 
RESISTORS, PHILADELPHIA DIVISION 
77820 BEHDIX CORP., THE. ELECTRICAL 

COMPONENTS DIVISION 
78468 STACKPOLE CARBON CO. 

79727 C-W INDUSTRIES 

80009 TEKTRONIX, INC. 

80740 BECKMAN I NSTRUKE^r^S , INC. 

91637 DALE ELECTRONICS, INC. 



Address City. State, Zip 

1201 2ND STREET SOUTH HILMAUXEE, HI 53204 

P 0 BOX 867, 19TH AVE. SOUTH HURTLE BEACH, SC 29577 

464 ELLIS STREET MOUNTAIN VIEH, CA 94042 

12515 CRADRON AVE. HAWTHORNE, CA 90250 

LOWER WASHINGTON STREET DOVER, NH 03820 

3560 MADISON AVE. INDIANAPOLIS, IN 46227 

NORTH ADAMS, MA 01247 

644 H. 12TH ST. ERIE, PA 16512 

2500 HARBOR BLVO. FULLERTON, CA 92634 

299 lOTH AVE. S. H. HASECA, HN 56093 

401 N. BROAD ST. PHILADELPHIA, PA 19108 

SHERMAN AVE. SIDNEY, NY 13838 

ST. MARYS, PA 1S8S7 

550 OAVISVILLE RD. ,P 0 BOX 96 HARHINISTER, PA 18974 
P 0 BOX 500 BEAVERTON, OR 97077 

2500 HARBOR BLVD. FULLERTON, CA 92634 

P. 0. BOX 609 COLIMBUS, HE 68601 
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Ckt No. 


Tektronix 
Pan No. 


Serial/Uodel No. 

Efi Oscont 




Name & Description 


Mfr 

Code 


Mfr Part Number 


Ali 


670-1706-00 


BOIOIOO 


8031509 


CKT BOARD 


ASSY:ATTetfllATOR 


80009 


670-1706-00 


All 


670-1706-01 


8031510 




CKT BOARD 


ASSY sATTEHUATOR 


80009 


670-1706-01 


All 


670-1706-01 


XS051370 


8059999 


OCT BOARD 


ASSY rATTENUATOR 


80009 


670-1706-01 


All 


670-1706-02 


B060000 




CKT BOARD 


ASSY ;ATrEIA)An>R 


80009 


670-1706-02 


A2 


670-1556-00 


BOIOIOO 


B059999 


CKT BOARD 


ASSYtAKPLlFIER 


80009 


670-1556-00 


A2 


670-1556-01 


B060000 




CKT BOARD 


ASSYiAKPLZFlER 


80009 


670-1556-01 


All 


670-1385-00 


8010100 


BOS1369 


CKT BOARD 


ASSY; READOUT 


80009 


670-1385-00 


A3 


670-1385-01 


B0S1370 




CKT BOARD 


ASSY I READOUT 


80009 


670-1385-01 


CIO 

C47 

C48 

ClOO 

ClOl 


285-0816-01 

283-0000-00 

283-0000-00 

281-0064-00 

281-0661-00 


BOIOIOO 


B019999X 


CAP. .FXD ,PDSTC :0. 019UP , 104 .600V 
CAP.,FXD,CER DliO.OOlUF, *100-0%, 500V 
CAP.,FXD.CER DliO.OOlUP ,*100-0%, 500V 
CAP. , VAR, PLSTC:0. 25-1. 5PF, 600V 
CAP.,FXD,CER DIi0.8PF,*/-0.1PF,500V 


80009 
72982 
72982 
7 2982 
72982 


265-0816-01 

831-516E102P 

831-S16E102P 

530-002 

3O1-OOOCOKO808B 



cioel 



CIO7I t 


307-1010-00 


BOIOIOO 


B019999 


ATTENUATOR, FXD: 2X 


60009 


307-1010-00 


C106I 














CIO7I t 


307-1010-01 


B020000 




ATTENUAT0R,PXD:2X 


60009 


307-1010-01 


C106I 














CIO7I 2 


307-1010-00 


BOIOIOO 


B029999 


ATTENUATOR,FXDt2X 


80009 


307-1010-00 


C106I 














C107I 2 


307-1010-01 


B030000 




ATTENUATOR.FXD : 2X 


80009 


307-1010-01 


CHOI 














dill 


307-1011-00 






ATTENUATOR, FXD : 4X 


60009 


307-1011-00 


C114I 














ciisl 


307-1013-00 






ATTENUATOR. FXD : lOX 


80009 


307-1013-00 


C118I 














CII9I 1- 


307-1014-00 


BOIOIOO 


B019999 


ATTENUATOR, FXD :100X 


80009 


307-1014-00 


C116I 














CII9I 1 


307-1014-01 


B020000 




ATTENUATOR, FXD :100X 


80009 


307-1014-01 


C118] 














CII9! 2 


307-1014-00 


BOIOIOO 


B029999 


ATTENUATOR, FXD : lOOX 


80009 


307-1014-00 


CllSj 














CII9I 2 


307-1014-01 


B030000 




ATTENUATOR .FXD : lOOX 


80009 


307-1014-01 


C210 


283-0001-00 






CAP..FXD.CER DIsO.OOSUF, *100-0%, SOOV 


72982 


331-559E502P 


C212 


261-0557-00 






CAP..FXD.CER Dl8l.8PF,10%,SOOV 


72982 


3O1-0OOC0K0189B 


C216 


290-0512-00 






CAP. ,PXD,ELCTLTi22UP.20%,15V 


56269 


196D226X0015KA1 


C225 


261-0638-00 






CAP.,PXO,CER DIi240PF,5%,500V 


72«2 


301000ZSD24U 


C231 


283-0000-00 






CAP.,PXO,CER DIiO.OOlUF, *100-0%, SOOV 


72982 


831-S16E102P 


C235 


283-0000-00 






CAP.,rXD,CER DItO.OOlUF .*100-0%, SOOV 


72962 


831-516E102P 


C240 


261-0628-00 






CAP.,FXD,CER DltlSPF,S%,500V 


72962 


301-0OOC0GO150J 


C241 


281-0517-00 






CAP.,FXO,CER OIi39PF,+/-3.9PF,500V 


72982 


308-OOOCOG0390K 


C243 


281-0580-00 






CAP. .FXO.CER OIi470PF,10%.500V 


04222 


7001-1374 


C244 


283-0000-00 






CAP.,FXD,CER DIsO.OOlUF, *100-0%, SOOV 


72982 


831-S16E102P 


C250 


281-0536-00 






CAP.,FXD,CER DZ|1000PF,10%,500V 


72982 


3010S5XSP102K 


C261 


281-0580- 00 






CAP.,FXD,CER OZ:470Pr,10%,500V 


04222 


7001-1374 


C270 


283-0002-00 






CAP.,FXD,CER DtiO.OlUF, *60-20%, SOOV 


72982 


811-546E103Z 


C281 


283-0002-00 






CAP. .FXO.CER DliO.OlUF, *80-20%. SOOV 


72962 


B11-S46E103Z 


C282 


283-0002-00 






CAP. .FXO.CER DZiO.OlUF. *80-20%, SOOV 


72982 


811-546E103Z 


C283 


283-0002-00 






CAP. .FXO.CER OZiO.OlUF, *80-20%, SOOV 


72982 


811-546E103Z 


C284 


283-0002-00 






CAP..FXD.CER OIiO.OlUF, *80-20%, SOOV 


729B2 


811-546E103Z 


C285 


283-0002-00 






CAP. .FXO.CER OZlO.OlUP, *80-20%, SOOV 


72982 


811-546E103Z 


C286 


283-0002-00 






CAP. .FXO.CER 01:0. OlUF, *80-20%, SOOV 


72982 


811-S46E103Z 


C287 


283-0002-00 






CAP. .FXO.CER DI:0. OlUF. *80-20%, SOOV 


72982 


811-S46E103Z 



^7a 15AN only. 
^7 a1Sa only. 
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C288 


283-0002-00 






CAP.,FXD,CER 01:0.011^,^80-20*. 500V 


72982 


811-S46E103Z 


C313 


283-0000-00 






CAP. .FXO.CER DIiO.OOlUF, +100-0%, 500V 


72982 


831-S16E102P 


C316 


290-0512-00 






CAP. ,PXD,ELCTLT:220F,20%,15V 


56289 


1960226X0015KA1 


C32S 


281-0638-00 






CAP., FXO.CER Ol!240Pr,S*,500V 


72982 


301000ZSD241J 


C339 


281-0509-00 






CAP. .FXO.CER DI:15PF,*/-1.5PF,500V 


72982 


301-0 OOCOGOISOK 


C341 


281-0153-00 






CAP., VAR, AIR Dill. 7-lOPF, 250V 


74970 


187-0106-005 


C343 


281-0580-00 






CAP., FXO.CER D1:470PF,10*,500V 


04222 


7001-1374 


C344 


283-0000-00 






CAP. .FXO.CER 01:0. OOlOF, +100-0*, 500V 


72982 


831-S16E102P 


C345 


283-0000-00 






CAP. .FXO.CER D1:0.0010F, +100-0*. 500V 


72982 


831-S16E102P 


C346 


281-0592-00 






CAP. .FXO.CER 01:4. 7PF,+/-0.5PF, 500V 


72982 


301-023COH04790 


C3S0 


281-0536-00 






CAP. .FXO.CER DI:lOO0PF.lO*.SOOV 


72982 


30105SXSF102X 


C361 


281-0580-00 






CAP. .FXO.CER DI;470PF,I0*,5OOV 


04222 


7001-1374 


C621^ 


283-0000-00 






CAP. .FXO.CER DItO.OOlUF, +100-0*. 500V 


72982 


831-S16E102P 


C630^ 


283-0000-00 






CAP. .FXO.CER 01:0. OOlUF, +100-0*. 500V 


72982 


831-516E102P 


C631^ 


283-0000-00 






CAP. .FXO.CER DIlO.OOlUF, +100-0*. 500V 


72982 


831-S16E102P 


C634 ^ 


283-0000-00 






CAP.. FXO.CER 01:0. OOlUF, +100-0*. 500V 


72982 


831-S16E102P 


C635 J 


283-0000-00 






CAP., FXO.CER 01:0. OOlUF, +100-0*. 500V 


72982 


831-516E102P 


C638^ 


283-0000-00 






CAP.. FXO.CER DI:0.001UF ,+100-0*. 500V 


72982 


831-516E102F 


C639^ 


283-0000-00 






CAP. .FXO.CER 01:0. OOlUF, +100-0*, 500V 


72982 


831-516E102P 


C641^ 


283-0000-00 






CAP. .FXO.CER 01:0. OOlUF, +100-0*. 500V 


72982 


e31-516E102P 


C643^ 


283-0000-00 






CAP. , FXO.CER 01:0. OOlUF, +100-0*, 500V 


72982 


831-S16E102P 


C647^ 


283-0000-00 






CAP. .FXO.CER 01:0. OOlUF, +100-0*. SOOV 


72982 


831-516E102P 


C648^ 


283-0003-00 






CAP. .FXO.CER DI:0.01UF,+80-20*,1SOV 


72982 


855-558Z5U-103Z 


C649^ 


283-0000-00 






CAP. .FXO.CER 01:0. OOlUF, +100-0*, SOOV 


72982 


831-S16E102P 


CR42^ 


152-0185-00 


BOlOlOO 


B029999X 


SQtlCONO DEVXCE:SILICOH,40PIV,1S(»1A 


07910 


1N41S2 


CH46^ 


152-0185-00 






SB4IC0ND DEV1CE:SILICON,40P1V,1S(»IA 


07910 


1N4152 


CR210^ 


152-0321-00 






SEHZCONO DEVICE:SI].ICOH,3SV,100HA 


07263 


FSA1480 


CR62X ^ 


152-0185-00 






SEKICOMD DEVICEiSlLlCON.40PIV,lS0MA 


07910 


1N4152 


CR647^ 


152-0185-00 






SEMICOHO OEVICE;S1LICON,40P1V,1SOHA 


07910 


1N41S2 


JIO^ 


131-0679-00 


BOlOlOO 


B049999 


CONNECTOR, RCPT,:B«C H/HARDWARE 


24931 


28JR168-1 


JIO^ 


131-0679-02 


BOSOOOO 




CONNECTOR.RCPT, :BHC W/KARIMARE 


24931 


28JR270-1 


JIO^ 


131-0126-00 






CONNECTOR, RCPT, :BNC,FSWLE 


77820 


9663-1 NT-34 


U39 


276-0507-00 






SRIELDINC BEAD,:0.6UU 


78488 


57-0180-70 SOOB 


LR281 


108-0184-00 






COIL,RFi3.2UH(MOUNO ON A 10 WH RESISTOR) 


80009 


108-0184-00 


LR283 


108-0184-00 






COIL, RF;3.2UK (WOUND OH A 10 OHM RESISTOR] 


80009 


108-0184-00 


LR285 


108-0184-00 






COIL,RF:3.2UH<Wa)ND ON A 10 OKH RESISTOR) 


80009 


108-0184-00 


LR287 


108-0184-00 






C0IL,RF:3.2UB(H0UND ON A 10 OHH RESISTOR] 


80009 


108-0184-00 


Q2XOA,B 


151-1032-00 






TRANSISTOR {SILICON , PET , DUAL 


80009 


151-1032-00 


Q220^ 


153-0596-00 






SQIICOKD DVC SE:S1LIC0N,NFN 


80009 


153-0596-00 


Q230I 
g23sl 4 


153-0595-00 






SEHICONO DVC SEtSILICON.NPH 


80009 


15 3-05 95-00 


Q240^ 


153-0597-00 






SEMICOND DVC SE {SILICON, PKP 


80009 


153-0597-00 


22456 


153-0597-00 






SEHICONO DVC SE:SILICON,PHP 


80009 


153-0597-00 


2250 


151-0221-00 






TRANSISTOR iSILZCON.PNP 


80009 


151-0221-00 


2260 


151-0269-00 






TRANSIST0R:S1LIC0N,NPN,SEL FROM SE300S 


80009 


151-0269-00 


0270 


151-0221-00 






TRANSISTOR {SILICON , PNP 


80009 


151-0221-00 


2320’ 


153-0596-00 






SQ1ICONO DVC SE{S1L1C0N,KPN 


80009 


153-0596-00 



C330I 



53351 8 


153-0595-00 


SQtlCONO OVC SE:SILICON,HPN 


80009 


153-0595-00 


53409 


153-0597-00 


SEMICOND OVC SE{SIL1C0N,PNP 


80009 


153-0597-00 


Q345 


153-0597-00 


SQllCOHD OVC SE{6ILICON,PHP 


80009 


153-0597-00 


6350 


151-0221-00 


TRANSISTOR {SILICON, PNP 


80009 


151-0221-00 



17AXSA only. ^rurnished as a matched pair with Q34S. 

a?AlSAN only. ^Furnished as a matched pair with Q220. 

3F\irnishsd as a matched pair with Q320. ^Furnished as a matched quad with Q230 and 023S. 

^Furnished as a matched quad with Q330 and Q335. ^Furnished as a matched pair with Q240. 

Srurnished as a matched pair with Q340. XOrurnished as a matched pair with Q24S. 
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Replaceable Electrical Parte — 7A15A/AN 



Ckt No. 


Tektronix 
Part No. 


Serial/Model No. 

Eff Dscont 


Name & Description 


Mfr 

Code 


Mtr Part Number 


Q360 


151-0269-00 






TRAHSISTORiSILXCON.KPN.SEL PRCH SE3005 


80009 


151-0269-00 


0370 


lSl-0221-00 






TRAIISISTOR 1 S lUCOM . PNP 


80009 


151-0221-00 


0620 1 


151-0254-00 






TRANSISTOR I S IlICOK , HPH 


80009 


151-0254-00 


RIO 


315-0620-00 






RES. ,FXD.CKPSN:62 OHH,54,0.25M 


01121 


C8620S 


R4S2 


311-1320-00 






RES. ,VAR,t»NWIR;SK 0HM,1H,H/SW 


12697 


381CH-39700 


R45^ 


311-0310-00 






RES. ,VAR,NOMWIR:5K OHM. 20%,0. 50H 


01121 


W-7350A 


R46l 


316-0224-00 






RES. ,FXO,CKFSH;220K OHM , 10% ,0. 25H 


01121 


CB2241 


R47l 


315-0113-00 






RES. ,FXD.CMPSH;llK OKH,S%,0.2SH 


01121 


CB1135 


R48l 


316-0101-00 






RES. ,FXO.CKRSN:10O OKH, 10%,0. 25W 


01121 


CBlOll 


R102 


317-0105-00 






RES. .PXD,CXPSN:1H C»1M,S% ,0. 125H 


01121 


BB1055 


R130 


322-0481-01 






RES. ,FXD,FILH:1M <X!M ,0. 5% .0. 25H 


75042 


CE8T0-10040 


R210 


316-0474-00 






RES. ,FXO,CKPSH:470X OHM , 10% ,0. 25H 


01121 


CB4741 


R212 


315-0561-00 






RES. .FXD.CHFSK;560 0HH.5%,0.25H 


01121 


CB561S 


R213 


316-0470-00 






RES. .FXD,CHRSH:47 (»» ,10% ,0. 25N 


01121 


CB4701 


R215 


315-0391-00 






RES. .FXD,CKRSN:390 OKH,S%,0.25H 


01121 


CB3915 


R216 


315-0911-00 






RES. ,FXD,CKRSK:910 OHH,S%,0.2SH 


01121 


CB9115 


R218 


321-0032-00 






RES. ,FXO,FXU<:21 OHM, 1% ,0. 125H 


91637 


HFF1816C21fiOOF 


R221 


311-0633-00 






RES. ,VAR,NOKHIR:5K OHM, 10% ,0. SOW 


80740 


62-58-3 


R223 


323-0257-00 






RES. ,FX3,F1LH:4.64K OKM,1%,0.50H 


91637 


HFF1226G46400F 


R224 


321-0032-00 






RES. ,PXO,FILH:21 OHM,1%,0.12SH 


91637 


HFF1816G21ROOF 


R22S 


315-0471-00 






RES. ,FXO,CMPSN:470 OKK,5%.0.2SH 


01121 


C3471S 


R231 


315-0821-00 






RES. ,FXD,CMFSN:e20 OKH,5%,0.2SH 


01121 


CB821S 


R234 


315-0241-00 






RES. ,FXD,CKPSN:240 OH.M ,5% , 0. 2SH 


01121 


CB241S 


R23S 


315-0821-00 






RES. ,FXD,CKPSK:820 0HM,5%,0.2SW 


01121 


088215 


R236 


321-0122-00 






RES. ,FXE>,FI1>!:1B2 OHM, 1% ,0. 125W 


91637 


MFF1816G182R0F 


R237 


321-0153-00 






RES. ,FXO,FILK:383 OHM , 1%,0. 125H 


91637 


KFF1816G383R0F 


R23B 


311-0310-00 






RES. .VAR.MOKHIRtSK OKH . 20% ,0. SOW 


01121 


W-7350A 


R239 


311-1094-00 






RES. ,VAR,NOKWIR:2.5X OHM. 10% ,0. SOW 


01121 


GH-7709 


R240 


321-0118-00 






RES. ,FXD,FIEH:165 OHM ,1%,0. 125W 


91637 


MFF1016G165ROF 


R241 


315-0302-00 






RES. ,FX0,CMPSN:3K OKM,5%,0.2SW 


01121 


CB3025 


R242 


323-0255-00 






RES. ,FXD,FILM:4.42K OHK,1%,0.50W 


75042 


CECT0-4421F 


R243 


315-0241-00 






RES. ,FXO,CHFSN;240 OlM,S%,0.25W 


01121 


CB2415 


R244 


315-0471-00 






RES. ,FXO,CMPSH:470 0HM,5%,0.25W 


01121 


CB4715 


R245 


311-1007-00 






RES. ,VAR,N0NW1R:20 OHM , 20% ,0. SOW 


73138 


82-38-0 


R246 


316-0272-00 






RES. ,FXD,CMFSN:2.7X OUK ,10% ,0. 2SW 


01121 


CB2721 


R247 


316-0473-00 






RES. ,FXD,CHPSN:47K OHM , 10% ,0. 2SW 


01121 


CB4731 


R248 


311-0613-00 






RES. ,VAR,NOK'HIR:100K OHM, 10% ,0. SOW 


80740 


62-63-3 


R249 


323-0255-00 






RES. ,FXO,FILH:4.42K ORK ,1% ,0. SOW 


75042 


CECT0-4421F 


R2SO 


315-0241-00 






RES. ,FXO,CHPSN:240 OHH,S%,0.25W 


01121 


CB2415 


R231 


321-0137-00 






RES. ,FXS,F1LK:261 OKH, 1% ,0. 12SW 


91637 


MFFiei6G261R0F 


R252 


323-0153-00 






RES. ,FXD,FltMi3e3 OKM,1%,0.50W 


7S042 


CECTO-3830F 


R253 


315-0103-00 






RES. ,FXO,CHPSN:10K OKM,S%,0.25W 


01121 


CB1035 


R260 


323-0210-00 






RES. ,FXO,FILM:l.SX (WM, 1%,0. SOW 


75042 


CECTO-1501F 


R261 


315-0241-00 






RES. ,FXD,CXRSHi240 OHK,S%,0.2SH 


01121 


CB241S 


R262 


323-0164-00 






RES. ,FXD,F1LM:499 OKH,1%,0.50W 


75042 


CECT0-4990F 


R270 


316-0331-00 






RES. ,FX0,CHPSNi330 OH.M, 10% ,0. 25W 


01121 


CB3311 


R271 


315-0152-00 






RES. ,FX0,CHFSN:1.5K OHH,5%,0.2SW 


01121 


CB152S 


R280 


316-0470-00 






RES. ,FXD,a4PSN:47 OKH, 10%,0. 25W 


01121 


CB4701 


R231 


316-0470-00 






RES. ,FXO,CHt>SN:47 OHM, 10%,0. 2SW 


01121 


CB4701 


R313 


316-0105-00 






RES. ,FXt>,CMP$N:lM OHM, 10% ,0. 25W 


01121 


CB1051 


R31S 


315-0391-00 






RES. ,FX0,C.MPSN:390 OKM,5%,0.25W 


01121 


CB3915 


R316 


315-0911-00 






RES. .FXD,CMPSN:910 0HH,5%,0.25W 


01121 


CB911S 


R318 


321-0032-00 






RES. ,FXD,FIUI:21 OHM , 1% ,0. 125W 


91637 


HFF1B16G21R00F 



^7A15A only- 

27A15A cnly. furnished as a unit with S4S. 
J7AISAS cnly. 
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Rtplaceabi* Electrical Parts— 7A1SA/AN 



Mfr 

Code Mfr Part Number 

OU21 CB1235 

01121 cams 

91637 KTFieieG21R00F 
01121 CB471S 
01121 CB6215 



R335 


315-0621-00 






RES. ,FXD,CMFSHt620 OHK,5t,0.25M 


01121 


CB6215 


R336 


321-0122-00 






RES. ,FXD,FILH:182 (WK.lt .0. 125H 


91637 


MPF1816G182R0F 


R338 


315-0621-00 






RES. .FXD.CMFSHi620 OKM,5t,0.25W 


01121 


CB621S 


R339 


315-0131-00 






RES. ,FX0,CMPSN:130 OHK,5t,0.25H 


01121 


CB1315 


R341 


311-0634-00 






RES. ,VAR,NOHVIR:SOO OKH, lOt.O. 50W 


80740 


62-55-3 


R342 


323-0255-00 






RES. ,FX0,F1LH:4.42K OHH,lt,O.SOH 


75042 


CECT0-4421F 


R343 


315-0241-00 






RES.,FXD,CMPSN:240 OHM,5t,0.25M 


01121 


CB2415 


R344 


315-0471-00 






RES. ,FXD,CKPSN:470 OHM,5t,0.25W 


01121 


CB4715 


R345 


315-0133-00 






RES. ,FX0,CKPSHil3K OHM,5%,0.25M 


01121 


C81335 


R349 


323-0255-00 






RES. ,FX0,FILM:4.42K OKH,lt,O.SOH 


75042 


CECtO-4421F 


R3S0 


315-0241-00 






RES. ,FXt>,CKPSN:240 0HM,S%,0.25W 


01121 


CB2415 


R351 


321-0137-00 






RES. ,FXO,FIU4:261 OHK,lt,0.12SH 


91637 


HFF1816G261R0F 


R3S2 


321-0109-00 






RES. ,FXD,F1U(:133 OHM, It ,0. 12SH 


91637 


MFFlel6Gl33R0F 


R353 


315-0122-00 






RES. ,FX0,CMPSH:1.2K OKH,5t,0.25H 


01121 


CB1225 


R360 


323-0210-00 






RES. ,FXD,P1LK:1.5K OHM,lt,O.SOW 


75042 


CECT0-1501F 


R361 


315-0241-00 






RES. ,PXD,CHPSH:240 0HM,5t,0.25H 


01121 


CB2415 


R362 


323-0164-00 






RES. ,FXD,FIL.'1:499 OKM,lt,0.5CM 


75042 


CECT0-4990F 


R371 


315-0152-00 






RES. ,FX0,CMFSH:1.5K C»IH ,5t ,0. 25H 


01121 


CB1S25 


R621 1 


321-0223-00 






RES. ,FXO.FILMs2.05K OHM, It ,0. 125H 


91637 


KFF1816G20500F 


R622 1 


321-0296-00 


BOlOlOO 


B029999 


RES. ,FXD,F1U1:11.8K OHH,lt ,0. 12SH 


91637 


KFFiei6Gll80lF 


R622 1 


321-0299-00 


B030000 




RES. ,FXO,FILM:12.7K OHK,lt ,0. 125H 


91637 


MFF1816G12701F 


R630 1 


315-0154-00 






RES. ,FXD,CKPSN:150K 0HM,5t,0.25H 


01121 


C0154S 


R63ll 


315-0753-00 






RES. ,PXD,CHPSN:75K OKH,St.0.25W 


01121 


CB7535 


R633^ 


315-0753-00 






RES. ,FXO,CMPSN:75K OHK,5t,0.2SN 


01121 


CB7S35 


R634 1 


315-0154-00 






RES. ,FXD,C.MPSN;1S0K 0KH,St,0.2SH 


01121 


CB154S 


R 635 I 


321-0344-00 






RES. ,FX0,FILK:37.4K CHH , It ,0. 125H 


91637 


HFF1816G37401F 


R63?l 


315-0154-00 






RES. ,FXD,CMPSN:1S0K 0KM,5t,0.25M 


01121 


CB1545 


R63Sl 


315-0154-00 






RES. ,FXD,CHPSN:150K OHH,St,0.25H 


01121 


CB1S45 


R639^ 


315-0753-00 






RES. ,FXD,CMPSN:75K OHM ,St,0. 25H 


01121 


CB753S 


R640^ 


315-0753-00 






RES. ,FX0,CMPSH:7SK OHM,St,0.25H 


01121 


CB7S35 


R641 ^ 


315-0154-00 






RES. ,FXD,CMFSN:150K WM,St,0.25H 


01121 


CB154S 


R642 ^ 


315-0513-00 






RES. ,FX0,CMPSH:5lK OaM,5t,0.25H 


01121 


CBS135 


R643 ^ 


321-0344-00 






RES. ,FX0,FILK:37.4K OKH ,lt ,0. 125W 


91637 


HFF1816G37401F 


R645 ^ 


315-0154-00 






RES. ,FX0.CKPSN:150K OIH,5t,0.25H 


01121 


CB1S4S 


R646^ 


315-0154-00 






RES. ,FXO,CKPSK:1SOK 0HK,5t,0.25H 


01121 


CB1545 


R64? i 


315-0133-00 






RES. ,FXD,CMPSK:13K OHM,5t,0.2SW 


01121 


CB133S 


R64e 1 


315-0154-00 






RES. ,FXD,CMPSN;150K OHH,St,0.25H 


01121 


CB154S 


S32 


260-0816-00 






SWITOI , SLIDE : OPDT , 0 . SA , 125VAC 


79727 


GF-126-0012A 


845^ 














S47A* 


260-0816-00 






SWITCH , SLIDE I CPDT , 0 . SA, 12 SVAC 


79727 


OF-126-0ei2A 


SIOOA 

SIOOB 


672-0023-00 


BOlOlOO 


B051369 


ACTR ASSY, CAM S:VOLTS/DIV 


80009 


672-0023-00 


SIOOC ^ 
SlOOA 
SIOOB 
SIOOC 3 
SIOOA 


105-0485-00 


B051370 




DRUN,CAK SWITCHiVOLTS/DIV 


30009 


105-0465-00 



^7A15A only. 

^7A15A only, furnished as a unit with R45. 

^7A1SA only, see Mechanical Parts List for replacesent parts. 



Sertal/Model No. 

Eff Dscont 



31S-0123-00 

315-0131-00 

321-0032-00 

315-0471-00 

315-0621-00 



Name & Description 

RES. ,FXD,CHPSN:12K OHM,S%,0.2SH 
RES. ,FXD,CMPSN<130 OHM, 5t,0. 25lf 
RES. ,FXD,FlU4i21 OKH, It ,0. 125H 
RES. ,FXO,CKPSN:470 OHH,5t,0.2SH 
RES. ,FXD,O<PSNi620 OHM,St,0.2SW 
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Replaceable Electrical Parte— 7A15A/AN 





Tektronix 


Serial/Uodei No. 




Mir 




Ckt No, 


Part No. 


Eff 


Dscont 


Name & Description 


Code 


Mfr Part Number 


SIOOB 

SIOOC^ 


670-1706-00 


BOIOIOO 


8031509 


ACTIt ASSY, CAM S:V0L1S/01V 


80009 


670-1706-00 


SIOOA 

SIOOB 

SIOOC^ 


106-0485-00 


B031S10 




DRUH.CAM SWITCHtVOLTS/DlV 


80009 


105-0485-00 


8239 ^ 















^7A1SAN only, Bern Mechanical Parts List for replacement. 
^Furnished as a unit with R239. 
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7A15A/7A15AN 



SECTION 7 

DIAGRAMS AND CIRCUIT BOARD ILLUSTRATIONS 



Symbols and Reference Designators 

Electrical components shown on the diagrams are in the followirtg units unless noted otherwise: 

Capacitors ° Values one or greater are in picofarads (pF). 

Values less than one are in microfarads IpF). 

Resistors s Ohms (fi) 

Symbols used on the diagrams are based on USA Standard Y32.2-1967. 

The following special symbols are used on the diagrams: 

External Screwdriver adjustment. 

External control or connector. 

Clockwise control rotation in direction of arrow. 

Refer to diagram number indicated in diamond. 

Connection soldered to circuit board. 

Connection made to circuit board with interconnecting pin. 





The following prefix letters are used as reference designators 

A Assembly, separable or repairable (circuit board, etc.) 
AT Attenuator, fixed or variable 
B Motor 

BT Battery 

C Capacitor, fixed or variable 

CR Diode, signal or rectifier 

OL Delay line 

DS Indicating device (lamp) 

F Fuse 

FL Filter 

H Heat dissipating device (heat sink, heat radiator, etc.) 
HR Heater 

J Connector, stationary portion 
K Relay 

L lixluctor, fixed or variable 

® 



to identify components or assemblies on the diagrams. 

LR Inductor/resistor combination 
M Meter 

Q Transistor or silicon-controlled rectifier 
P Connector, movable portion 

R Resistor, fixed or variable 

RT Thermistor 

S Switch 

T Transformer 

TP Test point 

U Assembly, inseparable or non-repairable (integrated 
circuit, etc.) 

V Electron tube 

VR Voltage regulator (zener diode, etc.) 

Y Crystal 
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Fig. 7-1. Readout circuit board with component location I7A15A Only I. 
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VOLTAGES AND WAVEFORMS 



The voltages and waveforms shown on this diagram were obtained by using the recommended test equipment and test 
set-ups listed below. 



RECOMMENDED TEST EQUIPMENT 



ITEM 


SPECIFICATIONS 


RECOMMENDED TYPE 


Oscilloscope 


Frequency response DC to 65 MHz 
Deflection factor 5 mV to 5 V/Div 

Input impedance 10 MQ, 20 pF 

Sweep rate 500 ns 


Tektronix 7603 or 7613 equipped with 
7A15A Amplifier and 7B50 Time-Base 
Unit, or equivalent. 


Probe 


Fast rise 10X attenuation probe com- 
patible with the vertical amplifier of the 
test oscilloscope. 


Tektronix P6053A, or equivalent. 


Voltmeter (Non-loading 
digital multimeter) 


Input impedance 10M12 

Range 0 — 500 V 


Tektronix 7D13 Digital Multimeter (test 
oscilloscope must have readout system) 
or Fairchild Model 7050, or equivalent. 


Extender 


Required for extending the 7A15AN 
from the mainframe when makirtg wave- 
form and voltage measurements. 


Tektronix exterxler plug-in. Tektronix 
Part Number 067-0589-00 or Tektronix 
flexible extender, Tektronix Part Number 
067-0616-00, or equivalent. 



Test Set-Up 

The test oscilloscope 1 kHz, 400 mV calibrator output is applied to the input of the 7A15A and to the external trigger of 
the test oscilloscope. The 7 A1 5 A under test must be connected to a mainframe separate from the test oscilloscope. 



7A15AN Control Settings 

CONTROLS 

VOLTS/OIV. 

COUPLING 

POLARITY 

MAG. 

POSITION 



SETTINGS 
100 mV/Division 
AC 
+UP 
XI 

To center 



Tolerances of voltages and waveforms shown are 120%. 
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^MmV 



Pd-AHTY 




TO CRt.1l 
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FOR 7AI5A ONI_V 



-I9V 


R313 i 


150 ? 


DC 

6AL 


1 R3ZS 


rK 470 


® 


0330* ( 


MmV 


•00 -• ^ 




R334 




IB1 







I -1-3.® 

kx+4-6 



43.3 

1^410.1 

Q33S* 



C330 R543^ 

OOI 240 i 
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* MATChAB pairs 0220,0320: 0240,0540 ; 0245,0549 Q345* 



f MATCHAD QUAD 0230,0159,0950,0355 
^ tfr. ros. 8N90»eeOO AND UP 
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SAL PARTS U5T Foe 
SAWICOUDUC.TOR TYPAS 

SEE PARTS LIST FOR EARLIER 
VALUES AND SERIAL NUMBER 
RANQES OF PARTS OUTLINED 
OR DEPICTED IN BLUE. 
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section •— 7A15A/AN 



REPLACEABLE 
MECHANICAL PARTS 



PARTS ORDERING INFORMATION 

Raplactment ptrt< ar« avaiiabi* <roin or through your local 
Taktromx. inc FwMl Oflica or repreaonlatnra. 

Changat to Tahlronw mstrumantt ara tomalimaa mada to 
accommoOata tmprovad componantt aa thay bacoma avaitabia. 
and to giva you lha banalir ol iha latati circuit itriprovamania 
davalopad In our aoginaarlng Oapartmant It la tharafora 
important, whan orOaring parta. to mcluOa tha following 
mlormation In your order. Part number, inalrumani type or 
number aerial number, and modilicatlon number It appiicabia 

If a pari you have orda*ad haa bean replaced with a new or 
improved part, your local Tektronix, Inc. Field Offica or 
repreaenlaiiva will contact you concerning any change in part 
number 

Change information, if any. la located at the rear of thia 
manual 

SPECIAL NOTES AND SYMBOLS 

XOOO Part lim added at thia aerial number 

OOX Part remeved attar thia aerial number 

FIGURE AND INDEX NUMBERS 

Items in this section are referenced by figure and Index 
numbers to tha ilfutirations 



INDENTATION SYSTEM 

This mechanical parts list m indented to Indicate Item 
relaiionshipt. Following • an examoia of tha indentation system 
used m the description column 

1 t 3 4 S Name 4 Oaaenphon 

Attf/nbly 4nb/0f Componanl 

Arfachrng parts for AssemPfy and/or Component 

Dtiail Part of Assambly and/or Componanl 
>srracn>r>0 pari* for Oerait Pan 

Pan* ol Daiail Part 

Allachmg parts lor Parts ol Dalail Pari 



Attaching Pans aiwayt appear in the same indsntaiion aa 
the Item it mounts, while the detail parta are indented to the right 
Indented items are pan ol. and included with, the next higher 
indentation Thaseparationaymbol •• • — indicates the end of 
altachirig parts 

Attaching parts must be purchased separately, unless otherwise 
specified. 

ITEM NAME 

In lha Parta List, an Item Name la separated from the 
deaenplion by a colon ( ) Because of space iimiiaiions. an Hem 
Name may somaiimea appear as mcompiaie For lurthar itsm 
Name ideniilicalion. the u S Federal Cataloging Handbook h6-i 
can be utilised where possible 



ABBREVIATIONS 





INCH 


ElCTRN 


ELECTRON 


t 


NUMBER Sm 


ELEC 


electrical 


SCTfl 


ACTUATOR 


ELCTlT 


ElECTROLTTlC 


AOetn 


AOASTCfl 


ELEM 


ELEMENT 


AllON 


AtlONMENT 


EPL 


ELECTRICAL PARTS LIST 


AL 


ALUMINUM 


tost 


EOUIPMCNT 


ASSEM 


ASSIUeiED 


EXT 


EXTERNAL 


ASST 


ASSCM6LT 


EK. 


ESIISTER HEAD 


ATTIN 


ATTENUATOR 


riEx 


EiEXIBLE 


AWO 


AMERICAN WIRE OAQE 


ELM 


ELAT MEAO 


BO 


BOARD 


ElTR 


EK.TER 


amiT 


BRACKET 


ER 


ERAMEorERONT 


ens 


BRASS 


ESTNR 


EASTENER 


aaz 


BROrtfE 


»T 


EOOT 


BSHO 


BUSHWO 


EXD 


EIXEO 


CAB 


CABINET 


OSKT 


OASKET 


CAS 


CAPACITOR 


HOL 


HANDLE 


CER 


CERAMIC 


HEX 


HEXAOON 


CMAS 


CHASSIS 


HEX HO 


HEXAGONAL HEAD 


CUT 


CIRCUIT 


HEXSOC 


HEXAGONAL SOCKET 


COMS 


COMPOSITION 


HLCPS 


HELICAL COMPMSSlON 


CONN 


CONNECTOR 


HLEXT 


HELICAL EXTENSION 


COV 


COVER 


MV 


HKIH VOLTAGE 


esvQ 


COUPliNO 


« 


•fTEORATEO cmCUIT 


CRT 


CATHODE RAT TUBE 


e 


INSIDE OIAUETER 


oca 


OCOREE 


lOCNT 


lOCNTIEICATION 


OWR 


DRAWER 


■MPIR 


IMPELLER 



N 


MCH 


SE 


SWOLE END 


NCANO 


INCANOESCENT 


SECT 


SECTION 


NSUL 


PtSULATOR 


SEMiCONO SEMICONDUCTOR 


srti 


INTERNAL 


ShlO 


SHIELD 


.PHLOR 


lampholder 


SMI OR 


SHOULDERED 


MACH 


MACHINE 


SKT 


SOCKET 


MECH 


UCCHANlCAl 


SL 


SHOE 


MTO 


WOUNTINO 


SLfLKO 


SCLr-L0CKP«0 


NIP 


NIPPLE 


SLVO 


SLEEVING 


NON WIRE 


NOT WIRE WOUND 


SPR 


SPRING 


OBO 


ORDER BT DESCRIPTION 


SO 


SQUARE 


00 


OUTSlOe DIAMETEP 


S6T 


STAINLESS STEEL 


OVH 


OVAL HEAD 


STl 


STEEL 


PH BRZ 


PHOSPHOR BRONZE 


tw 


SWITCH 


PL 


PLAPI or PLATE 


T 


TUBE 


PLBTC 


PLASTIC 


TERM 


TERMINAL 


PN 


PART NUMBER 


TMO 


THREAD 


PNH 


PAN KAD 


THK 


THICK 


PW« 


POVTER 


TNSN 


TENSION 


RCPT 


RECEPTACLE 


TPO 


TAPPING 


RES 


RESISTOR 


TRH 


TRUSS HCAO 


two 


RIGID 


V 


VOLTAGE 


RLE 


RELIEE 


VAR 


VARIABLE 


RTNR 


RETAINER 


w/ 


WITH 


SCM 


SOCKET HEAD 


WSHR 


WASHER 


SCOPE 


OSCXJ.OSCOPE 


XFMR 


TRANSrORMER 


SCR 


SCREW 


XSTR 


TRANSISTOR 
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R*pl*OMbt« M^ehanJcal P*rt»— 7A18A/AN 



CROSS INDEX-MFR. CODE NUMBER TO MANUFACTURER 



Mfr. Code 


Manufacturer 


Address 


City, State. Zip 


00779 


AMP, IMC. 


P 0 sox 3606 


HARMSSURC. PA 17105 


00361 


OPECTRA-OnUP CMP. 


7100 LAHPSON AVE. 


GARDEN GROVE, CA 92642 


13337 


PREENAY CORPOMTtOH 


9301 ALLEN DRIVE 


CLEVQAND, M 44135 


13360 


AlEAUY PDDOUCTS 00., DIV. CF PNEUMO 
OYMAHICO CORPORATION 


145 NDOONARD AVENUE 


SOUTH NORmUC. CT 06566 


13357 


AMERACe, LTD. 


10 ESNA PARK DRIVE 


HARMIAM, ONTARIO, CANADA 


33536 


URC ELECTRONICS, INC. 


TOOK BXPRCSSHAY 


NEN CUMBERLAND, PA 17070 


34931 


SPECIALTY COweCPM CO., XMC. 


3560 MAOISM AVE. 


IWUHAPOUS, IN 46337 


43630 


NATIONAL RIVET AIO EPS. CO. 


1>31 EAST JEPTERSON ST. 


NAUPVH, HI 53963 


70370 


ALLIED STEEL AM) CONVEYORS, OIV. OP 
8PARTDN COUP. 


17333 HEALY 


DETKJIT. HI 46213 


73743 


FtSOieR SPECIAL KPC. CO. 


446 MORGAN ST. 


CINCINNATI, M 45306 


74445 


HOO-RRCHE CO. 


31 6ROOK ST. NEST 


KARirCK), CT 06110 


77350 


FHEOLL MANUPACTURIMC CO. , DIVISION 
or ALLIED PRCOUCTS CORP. 


5700 N. ROOSEVELT RD. 


CHICAGO. XL 60650 


77830 


BEMDtX CORP., THE, ELECTRICAL 
COMPONENTS DIVISION 


SHERMAN AVE. 


SIDNEY, MY 13636 


7B1S9 


ILLINOIS TOOL NORKS, INC. 
SKAXEPROOP DIVISION 


ST. CHARLES ROAD 


ELGIN, XL 60130 


79737 


C-H tieUSTRXES 


550 DAVI8VILLE RD. ,P 0 SOX 96 


MARKIN16TER, PA 16974 


00009 


TEKTRONIX, INC. 


P 0 SOX 500 


aCAVERTM, OR 97077 


03365 


CCmitAL SCREN CO. 


2530 CRESCENT DR. 


BROADVIEH, XL 60153 


67300 


N. L. XMXSTR1C6, INC., SOUTHERN SCREN 
DIV. 


P. 0. BOX 1360 


STATESVILLE, NC 28677 


97464 


IIDUSTRIAL RETAININS RING CO. 


57 CORDXBR ST. 


IRVINGTON, NJ 07111 
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R*plac*«b<« M«ehanlc«l Pirtt— TA1SA/AN 



Fig & 
Index 
No. 


Tektronix Senal'Model No. 

Part No. Eff Oscont 


Oty 


12 3 4 5 Name & Description 


Mfr 

Code 


Mfr Part Number 


1-1 


366-1058-33^ 




1 


ncOiLATCH 






•2 


366-1058-34^ 




1 


KN08itATCB 








366-1058-39^ 




1 


l«08iLATCK 


80009 


366-1058-39 










(ATIACHIIC PAItn) 






-3 


214-1095-00 




1 


PIM,SP0.8PLITi0.094 00 X 0.187 INCH UHC 


11257 


52-022-094-0187 


•4 


105-0076-00 




1 


REL 8AA,LATCHsPU»-IN UNIT 


80009 


105-0076-00 


-5 


214-1280-00 




1 


miNC,EUMi0.14 00 X 1.126*L.0.16*DU W 


80009 


214-1280-00 


-e 


214-1054-00 




1 


BPRXH8 .ORZHT i LATCH 


80009 


214-1054-00 


-7 


105-0075-00 




1 


PAK.iO.475 X 0.21 X 0.184 IHCK.PL8TC 


80009 


105-0075-00 


-e 


348-0235-00 




2 


SK1£ CSKT.BLECs4.734 INCH Um 


80009 


348-0235-00 


-9 


366-1059-00^ 




1 


PUSH BtnrONiCIlAY 


80009 


366-1059-00 


-10 


366-1077-00^ 




1 


RICetCMT 


80009 


166-1077-00 




213-0153-00 




1 


. SCTSCR£Mt5-40 X 0.125 INOi.HEX 80C STL 


74445 


ceo 


-11 


366-0494-00 2 




1 


KHD8SCRAY 


80009 


366-0494-00 




213-0153-00 




1 


. SETSCREHs5-40 X 0.125 INOI,HQ( SOC STL 


74445 


oeo 


-12 


366-1031-03 




1 


KNCOsAED— CAL 


80009 


366-1031-03 




213-0153-00 




1 


. SrrSCREMs5-40 X 0.125 IMCM.REX SOC STL 


74445 


080 


-13 


366-1299-00 




1 


KMMsGIMY 


80009 


366-1299-00 




213-0153-00 




1 


. SCTSCXEMi5-40 X 0.125 INCH.KBX SOC STL 


74445 


CBD 


-14 


358-0378-002 




1 


SUSKXNS.SLEEVBiPItESS MOUNT 


80009 


356-0178-00 


-15 


333-1474-00 2 




1 


PANEL.rRONTs 






-16 


333-1475-002 




1 


PAKEL.PRONT: 






-17 


366-0215-02 




1 


X3«COiLEVER SWITCH 


80009 


366-0215-02 


-la 


131-0679-00 2 MICIOO 


8049999 


1 


COKNECTDR.RCPT. sBHC H/KARDHAKE 


24931 


2BJR168-1 




131-0679-02 M5COOO 




1 


CONNECtOft.RCPT.i8MC N/HAROUAftE 


24931 


28JR270-1 










(ATTACHltC PASTS) 








210-1039-00 XBOSOOOO 




1 


WASHER, LOCKsINT.0.521 ID X 0.625 IICB OO T 


24931 


OSD 




220-0497-00 X80SCO00 




1 


HUT.PlAXN,BEX.:0.5-28 X 0.562 INCH HEX, BAS 


73743 


08D 


-19 


220-0569-00 




1 


HUT.PLAXN.KNURLsO. 50-28 X 0.235 INCH BRS 


80009 


220-0569-00 


-20 


131-0126-00 2 




1 


COtlMECTOA.IICPT, iBMC.nHALE 


77B20 


9661-1 HT-34 










(ATTTtCSXNC PARTS] 








220-0569-00 




1 


NU?.PlAXM.>9WRLt0.50-20 X 0.235 INCH BRS 


80009 


220-0569-00 


-21 


260-0816-00 




2 


SWr TCH , SL I SE I DPDT , 0 . 5A , 1 2 SVAC 


79727 


CP-126-0012A 










(ATTACHXNC PARTS) 






-22 


211-0030-00 




2 


SCR£H.KACHXKEi2-56 X 0.25*82 DBS.PLH STL 


83385 


OBO 


-23 


210-0405-00 




2 


HUT, PLAIK.HEX. <2-56 X 0.188 XNCB.BAS 


73743 


2x12157-402 


-24 


— - - .. 1 




1 


RESIS10R.VAAXA8LE 














(ATTACaiNC PARTS) 






•25 


210-0583-00 




2 


NUT, PLAIK.HEX. <0.25-32 X 0.312 INCH, BAS 


71743 


2X20224-402 


-26 


210-0046-00 




1 


MASKEA.LOCKtXNTL.0.26 ID X 0.40* OD.STL 


78189 


1214-05-00-0541C 


-27 


2 




1 


RESISTOR, VARIABLE 














(ATTACHING PARTS) 






-28 


210-0583-00 




2 


HU?, PLAIN, HEX. <0.25-32 X 0.312 INCH, BPS 


73743 


2X20224-402 


•29 


210-0046-00 




1 


HA6KER.L0CKtIHTL,0.26 ID X 0.40* OD.STL 


78189 


1214-05-00-054 1C 


-30 


386-1447-54 




1 


SUBPANEL.PHONTi 


60009 


386-1447-54 










(ATTACHINC PARTS) 






-31 


213-0192-00 




4 


SCR,TPG,THO POR<6-32 X 0.50 INOl.PMi STL 


87308 


OBD 


-32 


337-1064-02 BOlOlOO 


8039999 


2 


8HLD,IXBCTRJCAL<SIDB PLUC-XH UKT 








337-1064-06 8040000 




2 


8HL0,ELECT)UCAL<SIDe PLUC-IH UNIT 






-33 






1 


CRT BOARD ASSY i AKPLXPXERCSEE A2 EPL) 






-34 


136-0252-04 BOlOlOO 


8041329 


53 


. SOCKET, PIN TBAMiO.188 INCH LONS 


22526 


75060 




136-0252-04 B041330 




5 


. SOCKET.PXN nm:0.188 INCH LOW 


22526 


75060 




136-0350-00 X8041330 




16 


. 80CXET,PLUG-XM<3 PIN.LOM PROPILB 


80009 


136-0350-00 


-35 


200-0945-00 




3 


. COVER.BALP XSTAtPOR DUAL TO-18 CASE 


80009 


200-0945-00 


-36 


200-0945-01 




3 


. COVEA.HALP XSTRiPOR DUAL TO-18 C8.2-S6 tllD 


80009 


200-0945-01 


-37 


211-0001-00 




3 


. SC1U3f,HAC81NEi2-56 X 0.25 INOt.PWI STL 


83385 


080 



only (<lo«» not apply to 7A1UN Option 11> 
27A1SAN only. 

37A1SAH (Option 11) 
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R*pl*c«abta M*chw>te«< Partt^7A1SA/AN 



Fig & 
Index 
No. 


Tektronix Serial/Vodel No. 
Part No. Eft Dscont 


Oty 1 2 3 4 $ Name & Description 


Mtr 

Code 


Mfr Part Number 


1- 

-is 


124-0162-00 

356-0046-00 

407-0976-00 




1 . TOMXNAL BQAR0i4 MOTOi 

1 . . MOUm.TERK. BOiO.577 IMCH H 

1 . BRAClXT.COHPt 

2 BEfiTSTDB VUIIAALE 


80009 

80009 


124-0162-00 

355-0046-00 


-40 

•41 


210-0563-00 

210-0046-00 




(attaoixk: parts for each) 

1 . NUT, PtAXH, HEX. lO. 25-32 X 0.312 XNCM.BRS 

1 . MASKER. LOCKiXIfrL.0. 26 ID X 0.40’ OD.STL 


73743 

78189 


2X20224-402 

1214-05-00-0541C 



CATTACBIMS PARTS FOR CRT BO] 



-42 


211-0008-00 


4 


8CREK,HACHIHE>4-40 X 0.25 IHCH.PIW STL 


83385 


080 


-43 


376-0029-00 


2 


CPti:,8liAFT.RCDi0.128 10 X 0.312 00 X 0.5*L 


80009 


376-0029-00 


-44 


384-1111-00 


1 


EXTEXSXOti 8KAFTl7.04 L X 0.125 INS 00 


60009 


384-1111-00 


-45 


384-1112-00 


1 


. eXTEHSXOR SHAFTiO.50 1. X 0.125 INCH OO 


80009 


384-1113-00 


-46 


384-1110-00 


1 


EXTEiaXOH SKAFTi8.123 1 X 0.124 XNOI 00 


60009 


364-1110-00 


•47 


220-0547-01 


4 


Wrr.BL0CK<0.36 X 0.25 X 0.282’OA 


80009 


220-0547-01 








(ATTACHINS PARTS F(» BACH) 






-48 


211-0105-00 


1 


8CREH,NAQIIMe>4-40 X 0.168*100 MS.FUl STL 


63385 


OBD 


-49 


214-1061-00 


1 


SPRlHC.CROUNDiFLAT 


80009 


214-1061-00 


-50 


386-1402-00 


1 


PANEL .REAR! 


80009 


386-1402-00 








{kmCKlM PARTS) 






-51 


213-0192-00 


4 


SCR.TPG.no FORi6-32 X 0.50 INCB.PM! STL 


67306 


OBD 


-52 


361-0326-00 


1 


SPACER.SLEEVEiO.lB ID X 0.25 00 X 0.10’L 

• • • A • • « 


80009 


361-0326-00 


-S3 


426-0736-00 


1 


PR SECT.PLUG-lNtTaP 


80009 


426-0736-00 


-54 


210-0288-00 


1 


TERHXHAL.LUCiO.125 ZO X 1.125 IHCX LOMC 


80009 


210-0288-00 








(ATTACUIHC PARTS] 






-55 


211-0105-00 


1 


SCREH,NACHlNEi4-40 X 0.188*100 OEG.FIK STL 


83385 


OBD 


-56 


210-0586-00 


1 


Wrr.PLAZX.EXT Mi4-40 X 0.25 XNCB.STL 


78189 


OBD 




124-0138-00 


1 


TERHXHAL. STRIP: 


80009 


124-0138-00 


-57 


426-0737-00 , 


1 


PR SECT.PLUG-XNsBOTTQK 


B0009 


426-0737-00 


-58 


129-0060-00 * 


1 


POST,ELEC-HEOI>0.675 XHCK LONG 


80009 


129-0080-00 








(ATTACHIHC PARTS) 






-59 


211-0086-00 


2 


SCR£V.MACHXNE:2-S6 X 0.281*82 DEC.FLB STL 


77250 


OBD 


-60 


200-1199-00 


1 


COVER.ATTEHi 












(ATTACRXMS PARTS] 






-61 


211-0007-00 


4 


8CREH.HAaiIHEi4-40 X 0.168 XHCH.PHH STL 


83385 


OBD 


-62 


210-0994-00 


4 


KASHEH.FLAT:0.12S ID X 0.25* 00, STL 


63385 


OBD 


-63 


337-1423-00 


1 


SKLD , ATTEH 1 FRONT 












(ATTACHIHC PARTS) 






-64 


213-0055-00 


1 


SCR.TPC.TRO FORi2-32 X 0.166 INCH.PWi STL 


83385 


OBD 


-65 


407-0977-00 


1 


ORAOar.CXT BO: 












(ATTACHIHC PARTS) 






-66 


211-0008-00 


2 


SCREM.NACHXHEi4-40 X 0.25 XNCX.PMl STL 


83385 


OBD 


-67 


210-0566-00 


1 


HL-T.PLAXR.RXT Hi4-40 X 0.25 INCH, STL 


78189 


WO 




2 


1 


CRT BOARD ASSY lATTDWATORtSXE A1 EPL) 








^30000 


1 


. OCT BOARD AS8yiATTeNUATOR(SEE A1 EPL) 








105-0465-00 XB030000 


1 


. ACTUAOTR ASST I 








672-0023-00 1 


1 


C1CT BOARD ASST 1 READOUT ATTENUATOR 






•68 


1 8010100 8029999 


1 


. CRT BOARD ASSTiREADOUT(8CS A3 EPL) 










1 


. CKT BOARD ASSTiREADOUT(SEE A3 EPL) 






•69 


136-0252-04 8010100 8041329 


3 


. . SOCKET, PIN TCRK:0.168 IKK LONG 


22526 


75060 




136-0350-00 8041330 


2 


. . S0CKBT.PLUC-IR<3 PXK.LOH PROFILE 


80009 


136-0350-00 




21(^0779-00 


7 


. . RIVET.TU8ULARtO.051 00 X 0.115 INCH LONG 


42838 


RA-29952715 


-70 


131-1031-00 t 


7 


. . COffTRCT ASST.ELtCAH SMITCH.TCO 


80009 


131-1031-00 



^7A1SA only. 
27A1SAN only. 
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REV. D JULT 1977 




R«pl*ce>bla M*chanlcal Parta— 7A15A/AN 



Fig. & 
Index 
No. 


Tektronix Senal/Model No. 
Part No. Eff Dscont 


Qty 


1 2 3 4 5 Name & Description 


Mir 

Code 


Mfr Part Number 


1-71 


337-1418-01 




2 


. 


SHIELO,ELBC:CAH SHITCH 


80009 


337-1418-01 












(ATTACHING PARTS) 






-72 


213-0277-00 


BOlOlOO B051919 


3 




SCR.TPG.TBO F0R:2-56 X 0.312 INCH.PNU STL 


83385 


OBD 




211-0001-00 


BC51920 


12 




SCREW, HACH1NE:2-S6 X 0.25 INOl,PI0< STl, 


83385 


OBD 




210-1008-00 




3 




HASHER, FLAT:0. 09 10 X O.lSe’ OO.BRS 


12360 


OBD 


-73 


210-0053-00 




3 




HASBER,LOCKtINTl,. 0.092 ID X 0.175*00, STL 


83385 


OBD 


-74 


105-0243-00 




1 




ACTUATOR, SHI ICHs 


80009 


105-0243-00 












(ATTACHING PARTS) 






-75 


213-0214-00 




1 




. SCR£H,CAP 8CHi2-56 X 0.37S'UEX HO STL 


70278 


OBD 




105-0485-00 


XB030000 


1 




ACTUATOR,CAM SHi 






-76 


200-1227-00^ 




1 




. COVER, CAM SH:3 AND 24 CAM COHC 
















(ATTACHING PARTS) 






-77 


211-0116-00 




4 




. 6CR,ASSEM HSKR;4-40 X 0.312 INCH.PNH BRS 


83385 


OBD 


-78 


354-0391-00 




2 




. R1NG,RETAINING:0.395'PREE ID X 0.025* STL 


97464 


3100-43-CD 


-79 


214-1127-00 




4 




. ROLLER,OETEHT:0.125 OIA X 0.125 INCH L 


80009 


214-1127-00 


-80 


214-1139-00 




1 




. SPRING, FLATiGOLO COLORED 


80009 


214-1139-00 




214-1139-02 




2 




. SPRING, FLAT:GREEN COLORED 


80009 


214-1139-02 




214-1139-03 




2 




. SPRING, FLATiREO COLORED 


80009 


214-1139-03 


-81 


401-0081-02 




1 




. BEARING, CAM SW:FROICT 


80009 


401-0081-02 


-82 


131-0963-00 




2 




. CONTACT. ELEC:GR0lRCItt3 


80009 


131-0963-00 


-03 


210-0406-00 




2 




. HirT,PUIH,KEX. i4-40 X 0.188 INCH,BRS 


73743 


2X12161-402 


-84 


401-0081-02 




1 




. BEARIHG.CAM SH;FROKT 


80009 


401-0081-02 


-85 


210-0406-00 




4 




. NUT,PLAIK,HEX. :4-40 X 0.188 INCB,BRS 


73743 


2X12161-402 


-86 


105-0242-00 




1 




. DRUN,CAM SHITCHiAC GND DC 






-87 


401-0115-00 




1 




. BEARIHG.CAM SW:CENTER 


80009 


401-0115-00 


-88 


210-0406-00 




4 




. HUT, PLAIN, HEX. :4-40 X 0.188 INCH, BRS 


73743 


2X12161-402 


-89 


105-0272-00 




1 




. DRUM.CAM SHITCH :V0LTS/DIV 
















(ATTACHItXS PARTS) 






-90 


211-0097-00 




2 




. SCREW, HACHIHE:4-40 X 0.312 INCH.PtSl STL 


83385 


OBD 


-91 


210-0004-00 




2 




. HASHER, LOCK:IKTL, 0.12 ID X 0.26*00, STL 


7B189 


1204-00-00-054 1C 


-92 


129-0299-00 




2 




. POST, ELEC -MECH;HEX, 0.333 INCH LONG 


80009 


129-0299-00 


-93 


210-0004-00 




2 




. HASHER,L0CK:INTL,0.12 ID X 0.26*00, STL 


78189 


1204-00- 00-0541C 


-94 


129-0299-00 




2 




. POST, ELEC-HECB:HEX, 0.333 INCH LONG 


80009 


129-0299-00 


-95 


210-0004-00 




2 




. HASHER, LOCX:IHTL, 0.12 ID X 0.26*00, STL 


78189 


1204-00-00-0541C 


-96 




XB330000 


1 




CKT BOARD ASSYsATTENUATORtSEE A1 EPL) 






-97 


131-1030-00 




10 




. CONTACT ASSY,EL:CAH SHITCH, BOTTOM 


80009 


131-1030-00 




131-1031-00 




10 




. CONTACT ASSY,EL:CAM SWITCH,TOP 


80009 


131-1031-00 












(ATTACHING PARTS) 








210-0779- 00 




1 




. RIVET, TUBUUUtlO. 051 OD X 0.115 INCH LONG 


42838 


RA-299S2713 


-98 


136-0252-01 




B 




. C<Nn7U:T,ELEC:0.178 INCH LONG 


00779 


1-332095-2 




136-0333-00 




2 




. SOCKET, PIN TEFH:0.138 INCH LONG 


00779 


1-331677-4 




337-1406-00 




1 




. SHLD,ELECTRICAL:CAM CONTACTS 


80009 


337-1406-00 












(ATTACHING PARTS) 






-99 


211-0001-00 




3 




SCR£H,HACHINEi2-S6 X 0.25 IHCH.PKH STL 


83385 


OBD 




210-0053-00 




3 




HASHER.LOCKiINTL.0.092 ID X 0.175*00.STL 


83385 


OBD 


-100 


210-1134-00 




3 




HASHER, FLAT:0. 09 ID X 0.25 INCH OO.BRS 


12327 


OBD 




337-1406-00 




1 




SHU>,ELECTRICALiCAM CONTACTS 


80009 


337-1406-00 


-101 


441-0992-00^ 


8010100 B029999 


1 




CHAS,PU)G-1N UN: 








441-0992-04 1 


B030000 


1 




CKA$,PL-IN UKlT:ArTENUATOR 


80009 


441-0992-04 




441-0992-002 


BOlOlOO B019999 


1 




CHAS.PUIG-IN UNi 








441-0992-042 


8020000 


1 




CHAS,PL-IH UKITtATTENUATOR 


80009 


441-0992-04 


-102 


175-0832-00 




FT 


mRS,EXECTRlCALi9 HIRE RIBBON 


08261 


OBD 




175-0832-00 




FT 


WIR£,ELECTRlCALi9 HIRE RIBBON 


08261 


OBD 


-103 


175-0826-00 




FT 


HIRE,ELECTRlCAt.:3 HIRE RIBBON 


80009 


175-0826-00 



17M5A only. 
27A1SAH only. 
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STANDARD ACCESSORIES 



fig. & Q 

Index Tektronix Serial/Model No. t 

No. Part No. Eff Diic y i 2 3 a 5 Description 

2- 070-1210-00 1 MANUAL, instruction (not shown) 



7A15A/7A15AN AMPLIFIERS 




CARTON ASSEMBLY 
(Part No. 065-012&^) 




Fig. & Q 

Index Tektronix Serial/Model No. t 

No. Part No. Eff Disc y 1 2 3 4 5 Description 



2- 


065-0125 00 


1 


CARTON ASSEMBLY 






- 


Carton assembly includes; 


• 1 


004-0241-00 


2 


CASE HALF 


•2 


004-0242 00 


1 


END CAP, rear 


•3 


004-0243 00 


1 


END CAP, front 


-4 


004-0748-00 


1 


CARTON 





MANUAL CHANGE INFORMATION 



At Tektronix, we continually strive to keep up with latest electronic developments 
by adding circuit and component improvements to our instruments as soon as they 
are developed and tested. 

Sometimes, due to printing and shipping requirements, we can't get these 
changes Immediately into printed manuals. Hence, your manual may contain new 
change information on following pages. 

A single change may affect several sections. Since the change information sheets 
are carried In the manual until all changes are permanently entered, some 
duplication may occur, if no such change pages appear following this page, your 
manual is correct as printed. 



SERVICE NOTE 

Because of the universal parts procurement problem, some electrical parts in your 
instrument may be different from those described In the Replaceable Electrical Parts 
List. The parts used will in no way alter or compromise the performance or reliability 
of this instrument. They are installed when necessary to ensure prompt delivery to 
the customer. Order replacement parts from the Replaceable Electrical Parts List. 




CALIBRATION TEST EQUIPMENT REPLACEMENT 



Calibration Teat Equipment Chart 

This chart compares TM 500 product performance to that of older Tektronix equipment. Only those 
characteristics where significant specification differences occur, are listed. In some cases the new instrument 
may not be a total functional replacement. Additional support instrumentation may be needed or a change in 
calibration procedure may be necessary. 



Compariaon of Main Charactarlalica 



DM 501 replaces 7013 






PG sot replaces 107 


PG 501 • Riselime less than 3 5 ns into 


107 - Risetime less than 3.0 n$ into 




60 0. 


60 0. 


10B 


PG 501 • 5 V output pulse: 3.5 ns Risetime 


108 - 10 V output pulse: 1 ns Risetime. 


111 


PG 501 • Risetime less than 3 5 ns: 8 ns 


111- Risetime 0.5 ns: 30 to 250 ns 




Pretrigger pulse delay. 


Pretrigger Pulse delay 


114 


PG 501 - ±5 V output. 


1 14 • 110 V output. Short proof output. 


115 


PG 501 • Does not have Paired, Burst, Gated. 


115 - Paired, Burst. Gated, and Delayed 




or Delayed pulse mode: ±5 V dc 


pulse mode: HO V output. 




Offset. Has ±5 V output. 


Short-proof output. 


PG 502 replaces 107 






108 


PG 502 • 5 V output 


108 - 10 V output. 


111 


PG 502 • Risetime less than 1 na: 10 ns 


Ill • Risetime 0.5 na; 30 to 250 ns 




Prelrigger pulse delay. 


Pretrigger pulse delay. 


114 


PG 502 - ±5 V output 


114 • ±10 V output. Short proof output. 


115 


PG 502 - Does not have Paired. Burst. Gated. 


115 - Paired. Burst. Gated, Delayed & Un- 




Delayed & Undelayed pulse mode; 


delayed pulse mode; ±10 V output. 




Has ±5 V output. 


Short-proof output. 


2101 


PG 502 • Does not have Paired or Delayed 


2101 - Paired and Delayed pulse; tO V 




pulse. Has ±5 V output. 


output. 


PG 506 replaces 106 


PG 506 - Positive-going trigger output signal 


106 - Positive and Negative-going trigger 




at least 1 V; High Amplitude out- 


output signal, 50 ns and 1 V; High 




put. 60 V. 


Amplitude output. 100 V. 


067-0502-01 


PG 506 - Does not have chopped feature. 


0502-01 - Comparator output can be alter- 






nately chopped to a reference 
voltage. 


SG 503 replaces 190. 






190A, 1908 


SG 503 - Amplitude range 5 mV to S.S V p-p. 


190B - Amplitude range 40 mV to 10 V p-p. 


191 


SG 503 - Frequency range 250 kHz to 250 MHz. 


191 - Frequency range 350 kHz to 100 MHz. 


067-0532-01 


SQ 503 • Frequency range 250 kHz to 250 MHz. 


0532-01 - Frequency range 65 MHz to 500 MHz. 


TG 501 replaces 180, 






180A 


TG 501 - Marker outputs. 5 sec to 1 ns. 


180A - Marker outputs. 5 sec to 1 ta. 




Sinewave available at 5. 2. and 1 ns. 


Sinewave available at 20, 10, 




Trigger output • slaved to marker 


and 2 ns. Trigger pulses 1, 10. 




output from 5 sec through 100 ns. 


100 Hz: 1. 10. and 100 kHz. 




One time-mark can be generated at a 


Multiple lime-marks can be 




time. 


generated simultaneously. 


181 


TG 501 • Marker outputs. 5 sec to 1 ns. Sine- 


181 • Marker outputs. 1, 10, 100. 1000. 




wave available at 5. 2. and 1 rts. 


and 10 . 000 /A. plus 10 ns sinewave. 


184 


TG 501 • Marker outputs. 5 sec to 1 ns. Sine- 


164 - Marker outputs. 5 sec to 2 ns. Sine- 




wave available at 5. 2. and 1 ns. 


wave available at 50, 20. 10, 5. 




Trigger output - slaved to marker 


and 2 n$. Separate trigger pulses 




output from 5 sec through 100 ns. 


of 1 and .1 sec: 10 . 1 . and .1 ms: 




One time-mark can be generated at 


10 and 1 fj&. Marker amplifier pro- 




a time. 


vides positive or negative time 
marks of 25 V min. Marker 
intervals ot 1 and .1 sec: 10 . 1 , 
and .1 ms: 10 and 1 ps. 


2901 


TG 501 - Marker outputs. 5 sec to 1 ns. Sine- 


2901 ■ Marker outputs. 5 sec to 0.1 ps. 




wave available at 5. 2. and 1 ns. 


Sinewave available to 50, 10, 




Trigger output • slaved to marker 


and 5 ns. Separate trigger pulses. 




output from 5 sec through 100 ns. 


from 5 sec to 0.1 pS. 




One time-mark can be generated at 


Multiple time-marks can be gene- 




a time. 


rated simultaneously. 



NOTE: All TM SOO generator outputs are short-proof. All TM 500 plug-in Instruments require TM 500-Serles Power Module. 
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